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ABSTRACT 
Introduction: 
We live in exciting times for it is the century of science and technology. 
Like the previous century, ushering in the new millennium is a jubilant 
introduction and the consequences are of far reaching importance. In such 
conditions, science is going to be an indispensable part of one's life and living 
styles in the rural and urban sectors. Therefore, the inculcation of scientific temper 
among the individuals especially among the adolescents' learners has become 
inevitable for conquering over the space as well as for the modernization of 
society existing on this planet. The progress, welfare and prosperity of a nation 
depend on a planned and sustained growth and development of an education and 
research in science and technology. Thus, science has become a priority area in 
education both at compulsory level and level of specialization. Science 
achievement (SA) has long been the centre of research inquiries since the presence 
of science curriculum in schools, and after each new implementation of science 
curriculum reform across the world. A common rationale given for studying 
science subjects in school is the achievement of scientific literacy. 
The science achievement of secondary school students has long been of 
concern to parents, academicians, policymakers, and the general public. 
Policymakers are inspired to inquire about the standing of their country relative to 
other countries with respect to students' achievement. School performance in 
primary and secondary school does not depend on a student's mental and physical 
abilities alone; other factors also have an important role. At the time of lively 
appraisal of educational development in India when many changes are being 
witnessed in organization, curricula and teaching techniques, it is pertinent to seek 
systematic and up to date information on the significant aspects of pupil 
achievement in science. It is appropriate in this context , to consider at once 
factors affecting the achievement in science such as attitude towards computer and 
multimedia, socio-economic background, personal variables (like gender, religion, 
participation in school sponsored activities, subject choice, computer and internet 
access etc.), language as a medium of instruction, various institutional factors, etc. 
These factors are of utmost theoretical and practical importance in developing 
curricula and designing educational programmes to suit the needs of pupils with 
varied backgrounds. Further the study of these factors assumes special 
significance in view of their implications in respect of day-to-day curriculum 
planning on part of the curriculum teacher. 
Review of the related literature 
In India and abroad substantial body of research has accumulated over the 
last few decades concerning the importance of various factors towards 
achievement in science. Researches have examined an array of variables that are 
believed to be related to students' achievement in science. 
The findings of Frear & Hirschbuhl (1999) indicate that the Interactive 
Multimedia had a significant effect on achievement and problem solving skills on 
non-science majors in an Environmental Science course. Owston & Wideman 
(2001) examined that optimal learning occurs in classrooms where every child has 
access to their own computers. Sultana (2001) revealed that the students having 
most favourable attitude towards computer had significantly higher achievement 
in science. The positive educational value of the computer and internet is widely 
known and it is important medium for self learning and development (Kerawalla 
& Crook, 2002). The effective learning resulting from the use of computer in 
education depends upon a number of social and personal factors like the attitude of 
students' towards computer (Kerawalla & Crook, 2002). Demographic and family 
background characteristics such as socio-economic status, parental education, and 
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cultural and social capital have traditionally been found to be related to students' 
achievement in science (Okes, 1990; Berryman, 1983; Schibeci & Riley, 1986). 
Achievement varies directly with SES level, with higher SES students generally 
have higher science achievement than lower SES students (Clewell & Ginorio, 
1996; Drew, 1996). 
Students who have a low SES have lower test scores and are more likely to 
drop out of school (Eamon, 2005; Hochschild, 2003). Literature reveals (Von 
Seeker, 2004; Bacharack, Baumeister & Furr, 2003; Dimitrov, 1999) that gender is 
another factor which influences science achievement in which boys generally 
performs better than girls in science. Gupta (1983) found that differences in the 
achievement of Hindu-Muslim students are significant. Indira (1991) explored the 
relationship between religion and academic achievement. Nessa (1994) observed 
that father's education and mother's education are correlated with academic 
achievement. Narang (1987) found that the number of siblings seemed to affect 
performance. Most high achievers had only one sibling. In the village areas most 
of the respondents among all categories of achievers had three siblings. Rehman, 
(2003) observed that there was significant difference between the mean 
achievement scores of children having guidance from their parents and 
coaching/tution from their tutor. Extra-scholastic activities have been associated 
with an improved educational level, more interpersonal competencies, higher 
aspirations and better attention level (Mahoney, Cairos & Farwer, 2003). Sharma 
(1988) conducted a study of factors in pupil academic achievement in different 
streams of courses of the higher secondary stage and found that the choice of the 
courses depended upon the interest. Science stream attracted the most intelligent 
students. 
A study conducted by Kingdon (1999) revealed that private unaided school 
is strongly associated with higher achievement than government funded schools. 
Type of schools (single-sex/co-educational schools) influence attitude towards and 
achievement in science of male and female students in single-sex schools and 
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students in co-educational schools (Dhindsa & Chung, 2003). In terms of the type 
of school community, Zhang (1999) observed that students from suburban schools 
had higher science achievement than those from urban schools. However, rural 
and suburban schools show the same level of science achievement as their 
counterparts from urban schools. Narsimhan, et al. (1988) observed that the 
English medium students performed better as compared to their telugu medium 
counterparts. 
Statement of the problem 
"A Study of Secondary School Students' Achievement in Science in Relation 
to Attitude towards Multimedia, their Socio- Economic Status and Certain 
Personal and Institutional Factors " 
Objectives of the study 
The investigator has started the work with the following objectives: 
1. To study the general features of science achievement of 
secondary school students. 
2. To study the attitude towards multimedia information technology 
(combination of audio-video, text, graphics, sound, animation etc.) 
in relation to science achievement 
3. To study the socio-economic status (upper, middle and lower 
classes) in relation to science achievement 
4. To study the personal factors (gender difference, religion, 
parental education and occupation, family size, pre-primary 
education, type of primary education, type of assistance, computer 
and internet access friends interested in computers, time spent on 
study at home, school sponsored sports activities, educational 
tours organized by schools, on-school hours playing with friends 
and choice of stream) in relation to science achievement 
5. To study the institutional factors (private and government, 
convent and non-convent, single-sex and coeducational, urban and 
rural, English and Hindi medium, multimedia and non-multimedia 
schools) in relation to science achievement 
Hypotheses of the study 
The study was conducted after formulating the following research 
hypotheses in the light of its above-mentioned objectives: 
/. There is no significant difference in science achievement in 
relation to attitude towards multimedia information technology 
(combination of audio-video, text, graphics, sound, animation etc.) 
of students. 
2. There is no significant difference in science achievement in 
relation to socio-economic status (upper, middle and lower 
classes) of students. 
3. There is no significant difference in science achievement in 
relation to personal factors (gender difference, religion, parental 
education and occupation, family size, pre-primary education, type 
of primary education, type of assistance, computer and internet 
access friends interested in computers, time spent on study at 
home, school sponsored sports activities, educational tours 
organized by schools, on-school hours playing with friends and 
choice of stream) of students. 
4. There is no significant difference in science achievement in 
relation to institutional factors (private and government, convent 
and non-convent, single-sex and coeducational, urban and rural. 
English and Hindi medium, multimedia and non-multimedia 
schools) of students. 
Sample 
The sample was selected keeping in view the needs and objectives of the 
study. It should be mentioned that these students have been chosen from 30 
schools of Western U. P., (India). All students who participated in the 
investigation were studying science as one of their academic subjects at standard 
9"*; their ages ranged between 15 and 17 years. Out of 30 schools selected 18 were 
private which includes 1008 students and 12 were government schools which 
includes 492 students. Out of these seven are girls' schools; eighteen co-
educational and the rest are boys' schools. 1155 students were selected from 22 
schools of urban areas and 345 students were selected from 8 schools of rural 
areas. Further, out of 30 schools, 1140 students were selected from 21 English 
medium schools and 360 students were selected from 9 Hindi medium schools. 
The number of the male students is more than that of female students, their 
numbers being 813 and 687 respectively. 
Data collected for the study 
The following baseline data were collected for carrying out the present 
investigation: 
1. Data used for development of Multimedia information technology 
attitude scale. 
2. Scores on the science achievement of the students. 
3. Scores of the students' socio-economic status. 
4. Scores of the students' personal factors. 
5. Data related to institutions of the students. 
Tools used for the study 
The following tools were used by the investigator for the collection of data. 
1. Multimedia information technology attitude scale (developed by the 
investigator) 
2. Socio-economic status scale (modified by the investigator) 
3. Science achievement test (developed by the investigator) 
4. Personal information sheet (prepared by the investigator) 
Statistical techniques employed 
The analysis of the data was done by using statistical techniques, which 
were chosen only after investigator found them to be most appropriate and 
compatible for the analysis of data. They are as follows: 
• Determination of the reliability and validity of the MITA Scale. Socio-
economic status scale and science achievement test using known 
techniques. 
• Computation of mean percentage of science achievement test. 
• Computation of mean and standard deviation. 
• Use of linear measure of correlation (Pearson's Product Moment 
Coefficient Correlation). 
• Use of F-test for measuring the significance of difference among many 
means. 
• Use oft-test for measuring the significance of the difference. 
Findings 
After statistical analysis, the following conclusions were drawn in 
accordance with the hypotheses and results of the hypotheses and results of the 
study: 
1. Attitude towards MIT and achievement in science. 
The attitude towards MIT and achievement in science are positively 
correlated in this study. The higher the attitude of students towards MIT, 
the higher is the achievement in science. 
2. Socio-economic status and achievement in science. 
Socio-economic statuses of students have been shown to have a direct 
positive association with achievement in science. The higher the SES of 
students, the higher is the achievement in science. The children of upper 
economic strata and lower economic strata differed in science achievement 
very significantly. The upper and the middle economic groups differed in 
science achievement significantly. The middle and the lower economic 
groups differed in science achievement significantly. 
3. Personal factors and achievement in science. 
• There exists no significant difference between male and female students 
so far as their achievement in science is concerned, i.e. gender did not 
relate to science achievement. Both the groups are equally good or bad 
in the same measure. 
• There exists no significant difference in science achievement of muslim 
and non-muslim students. 
• In this study parental education is found to be an important factor of 
children's achievement in science. Children from highly educated 
parents are likely to have significantly higher science achievement as 
compared to the children of less educated parents. 
• It has been found that father's occupation is related to their children's 
achievement in science. The nature of father's occupation is important 
for their children's science achievement. Children of professional group 
have achieved highest score than all other groups. There was significant 
difference between achievement scores in science of children of 
housewife and working mothers. 
The study also explained the relationship between students' 
achievement in science and their family size. Children of smaller family 
size have got significantly higher achievement in science than the 
children of larger family size. 
Knowledge of how students started their pre-primary education can help 
in predicating their performance in science in higher classes. This result 
presented support that students who started their education from play 
schools brings some benefits for students in science achievement. 
In this study school type at primary level has envisaged as a significant 
contributor in the determination of science achievement. The students of 
private schools have got significantly higher score in science than the 
students of government schools. 
The statistical result revealed that type of assistance (familial assistance, 
no assistance and assistance by tutor/coaching centre) is not related to 
the achievement in science. Students perform in science in all the cases 
equally. Thus the study reveals that the intensity of tution availed will 
not improve science achievement. 
The results showed that the achievement in science of students having 
access to computer was significantly better with the one that does not. 
The present result indicated that the students having access to internet 
have significantly better science achievement than those who have not 
access to internet. 
The result showed that mean achievement scores of students whose 
friends were interested in computers had significantly better science 
achievement. 
•V" 
• The result presented support the idea that study at home brings some 
benefits for students. The result shows that those students who spent 
more than two hours on study at home have more achievement in 
science than the students who spent less than two hours. 
• The result indicated that the students who have participated in school 
sponsored activities have higher science achievement than the students 
who have not participated. 
• The result indicated that the students who have participated in 
educational tours organized by the schools have higher science 
achievement scores than the students who have not participated in such 
type of tours. 
• In this study, science achievement was predicted in the best way by the 
amount of time spent playing with friends outside schools. The result 
indicates that students who spent more than two hours daily on playing 
with their friends outside schools is negatively associated with science 
achievement than those who spent less than two hours time. 
• The result indicated that students who will opt science stream at higher 
classes have higher mean achievement than their counterparts (who will 
opt non-science stream). 
4. Institutional factors and achievement in science. 
• The statistical result showed that students of government schools 
secured significantly lower achievement scores in science than private 
school students. 
• The students of convent schools achieved significantly higher 
achievement in science than the students of non-convent schools. 
• The statistical result showed that the science achievement of students in 
co-educational schools were significantly higher than that of boys as 
well as of girls student in single-sex schools. Further, it was found that 
boys of co-educational schools have significantly higher achievement in 
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science than the boys of single-sex schools and also girls of co-
educational schools have significantly higher achievement in science 
than the girls of single-sex schools. 
• The result showed that students of urban schools excelled in science 
than their rural counterparts. 
• The result revealed that students of English medium schools achieved 
significantly higher achievement scores in science than Hindi medium 
school students. 
• The statistical result indicated that students of multimedia schools 
(having computer for practical) have got significantly higher 
achievement scores in science than the non-multimedia school (not 
having computer for practical) students. 
Implications 
The results of this study have implications for governments, parents, 
educational planners and policy makers and the school authorities as well as for 
further research. The design of effective and efficient education policies requires a 
more comprehensive knowledge of the determinants of educational achievement. 
The results of this study suggest that there is a pressing need for more effective 
polices that seek to minimize the undesirable consequences of discrepancies in 
science achievement. Government key policy deliberations must include 
formulating sound educational policies that provide appropriate support for 
parents, students, teachers and school, modifying curriculum, and adapting 
instructional practices. Educational policies could be designed that specifically 
take into account the school characteristics and family background characteristics 
of students. 
The results might have some practical implications for science curriculum 
design in terms of enhancing interest in integrated science subject. The results of 
the study provide new infonnation on the interrelationship of various factors and 
students' science achievement. The present study help in bringing about 
qualitative as well as quantitative improvement in teaching learning process, 
which would enhance the quality and level of educational products. It will also 
serve as a reference work for the researchers who are interested in investigating 
the different factors influencing the achievement in science of the students. 
Limitations 
The limitations of this study are as follows: 
1. The present study was focused upon the achievement of secondary 
school students only. It did not study the achievement of elementary, 
graduate and post graduate students. 
2. The study was conducted in mostly urban areas only. The sample 
includes only 345 students (8 schools) from rural areas; therefore, one 
cannot generalize the findings of this study to all the institutions of India 
due to number of differences in their conditions and circumstances. 
3. The results of the present study had reflected the secondary school 
students' achievement in science in Aligarh and Bulandshahar at a 
particular time. But these findings might be quite different at some other 
time or in other social-cultural settings. 
4. The present study was conducted to find out the science achievement of 
private and government schools only. The students can also be 
categorized in more categories on the basis of management in schools. 
5. The present study was limited only to find out the influence of various 
factors on the achievement in science. Other subjects (English, Hindi, 
Social Science and Mathematics) were not covered under this study. 
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Chapter -1 
INTRODUCTION 
1.1 Introduction: 
Education has pivotal role in the national development and progress of a 
nation can be gauged through the progress made in the field of education. It is also 
instrumental in building up human capital in the sense of producing the doers and 
thinkers, movers and shakers, moulders and makers of any country. India has far 
greater need of it than any other nation because we have very little time to make 
up long years of neglect and exploitation and catch up with other advanced 
countries. There indeed, is one thing that is education; where we have neither to 
doubt nor to work. 
Education is seen as a route to participate fully in society, and widening 
participation in education and lifelong learning as a way of including those who 
are currently excluded from many of the benefits of society. Educafion for all is 
viewed as an imperative for world security, as an unconnected population 
suffering high unemployment leads to instability. Education, skills, ethics and 
socio-cultural values of educated and competent people and responsible citizens 
are the essential foundation for democratic societies and market economies 
(Daniel, 1999). 
Education is the leading string of international interaction which helps in 
seeking better jobs (Sahni, 2000). It is commonly referred to as the process of 
learning and obtaining knowledge at school, in the form of formal education. 
However, the process of education does not only start when a child first attends 
school, but it begins at home. Knowledge could not be acquired only from a 
teacher; one can learn and receive knowledge from the parents, family member 
and even from acquaintances. In almost all societies, attending school and 
receiving an education is extremely vital and necessary if one wants to achieve 
success. Education is important for every individual in a nation as it plays a vital 
role in changing the stare of a country. No country could bring a revolution in it 
until and unless its every unit is educated enough to meet the challenges. 
Education is the most important single factor in achieving rapid development and 
technological progress and in creating a social order founded on values of 
freedom, social justice and equal opportunities. A key goal of education is to 
ensure that every student has a chance to excel, both in school and in life. 
Increasingly, children's success in school determines their success as adults, 
whether and where they go to college, what professions they enter and how much 
they can earn. Education is inevitable to all. This is fundamental to our all round 
development, material and spiritual (NPE, 1986). 
Development of science and technology, vital for the progress of any 
country, is a major vehicle for enhancing the quality of human life. It is a valuable 
tool that students will use in education and in their daily lives for the rest of their 
life. Science is a basic part of human experience and has relevance for everyone. 
As everyone can experience excitement from learning about the world in which 
they live. At the onset of the new millennium the importance of science to national 
development need not to be overemphasized. We are living in the modem age of 
science where we found technologies in every aspect of life. What makes life so 
brain friendly for us are the technologies which we use for our ease and comforts. 
Not only in our daily life but also in the research centre, in defensive measures of 
a country, biological aspects, etc. No nation could generate the progress unless it 
promotes technical aspects in diverse fields. Knowledge of science is an essential 
prerequisite in the pursuit of high status and well paid jobs in a technologically 
advanced workforce. Everyone today needs to understand what science is. 
Discoveries in science affect many aspects of society. To be responsible and 
useful citizens we must be able to judge how the discoveries of science may be 
best used for ourselves and society. Science education, at the secondary level, 
should be finnly included as a component of the education provision virtually 
worldwide. In most curricula, and through perceptions held by the majority of 
teachers, science education is seen as building on logical positivism ideas 
(Aalsvoort, 2004) in propagating scientific information and concepts as a 
theoretical component on the one hand, and an observational language on the 
other. By recognizing that science education is a part of the education provisions 
within schools, the teaching of science subjects can be expected to promote the 
development of a range of skills and values, identified within the educational goals 
and especially to enable students to solve their problems and make appropriate 
socio-subject decisions (Holbrook «fe Rannikmae, 2002). 
Current science education reform is motivated by social and economic 
challenges, as well as academic purposes (Raizen, 1997). Knowledge of science 
and technology has become essential for average citizens to enable their decisions 
about personal and social matters, such as health, population growth, natural 
resources, environment, and safety. In addition, the expanding global economy 
demands a work force that is adequately educated in science and technology. In 
response to these social and economic challenges, science education reform 
documents define what all students should know and be able to do in science in 
order to participate effectively in society. These documents define science content 
standards in a comprehensive manner that includes not only science knowledge 
and inquiry, but also how science is related to personal, social, and historical 
perspectives. One of the goals for school science that underlies the National 
Science Education Standards (1996) is to educate students who are able to 
experience the richness and excitement of knowing about and understanding the 
natural world. A common rationale given for studying science subjects in school is 
the achievement of scientific literacy (American Association for the Advancement 
of Science [AAAS], 1989; Bybee, 1997; Brown, Reveles, & Kelly, 2005; OECD, 
2003; Shwartz, Ben-Zvi, & Hofstein, 2005). The phrase "scientific literacy for all 
learners" expresses the major goal of science education—to attain society's 
aspirations and advance individual development within the context of science and 
technology (Bybee, 1997). 
For the education in schools the Government of India established the 
National Council of Educational Research and Training (NCERT) in the early 
1960s which has been the key player in all aspects of science education in schools, 
including policy formulation and implementation, curriculum development, 
textbooks production and teachers' training. It was why that the Chairman of 
Education Commission (1964-66), Kothari, recommended that science should be 
made compulsory subject in school education. The National Policy on Education, 
NPE (1986) further reiterated the importance of Mathematics and Science 
Education as well as inculcation of scientific temper. Ramamurti Committee was 
constituted in 1990 to review the NPE 1986 recommendations. In order to improve 
quality of science, the committee emphasized on 'Inquiry approach of teaching 
along with the aim to develop scientific temper and independent thinking among 
the children'. As a follow up, NCERT developed the National Curriculum for 
Elementary and Secondary Education- A Framework in 1988, and emphasized that 
science should be treated as one of compulsory areas up to the secondary stage as 
it plays a decisive role in equipping the learner for functional understanding, 
interpreting and dealing with the world in a more scientific way. The 
recommendations were accepted and now science education occupies a very 
eminent place in curriculum both at the school and university education in India. 
NCERT, in its National Curriculum Framework document of 2005, addresses the 
issue afresh. The strategy for the promotion of science education in the Eleventh 
Plan (2007-2012) aims at expanding and strengthening the Science & Technology 
base in our universities, and promoting excellence through competitively secured 
funding at centers for advanced research. 
Children of 5 to 6 years age group in India begin formal schooling. A 
uniform 10+2 structure is adopted by all the states. Schools follow curriculum 
developed by the respective states, CBSE (Central Board of Secondary Education) 
or ICSE (Indian School Certificate Examination). Although the contents in the 
curricula are not same among these but learning of Science (Physics, Chemistry 
and Biology) and Mathematics are mandatory for every year till 10th grade. As a 
result, among students having completed the 10th grade, there is no marked 
heterogeneity of knowledge base. Differences, however, may exist in the 
knowledge state of individual students. After 10th grade, students may choose any 
course of study Science or Arts, during their 11th and 12th grade. Languages in 
different states are different and hence learning may have taken place in the 
language specific to the region and not necessarily in English. Socio cultural 
aspects do have a definitive influence on both the attitude and effectiveness of 
learning. 
Concomitantly, the "coin of the realm" in education today is student 
achievement, especially its measure and relationship to teacher, program, school, 
and organization and accountability. Moreover, an almost singular emphasis is 
being placed on student achievement in "core" academic areas such as science. 
Assessment plays a central role in determining the extent to which science 
education reform has achieved both high academic standards and educational 
equity (McLaughlin, Shepard, & O'Day, 1995; Smith & O'Day, 1991). 
Achievement in science is often a prerequisite for certain courses, and without it 
students cannot gain access to a large range of disciplines because the world is 
becoming more and more competitive. Quality of performance has become the 
key factor for personal progress. Parents desire that their children climb the ladder 
of performance to as high level as possible. This desire for a high level of 
achievement puts a lot of pressure on students, teachers, schools and in general, 
the educational system itself In fact it appears as if the whole system of education 
revolves round the academic achievement of students through various other 
outcomes are also expected from the system. Thus a lot of time and effort of the 
schools are used for helping students to achieve better in their scholastic 
endeavours. Achievement is the end product of all educational efforts. The main 
concern of all educational efforts is to see that the learners achieves. Quality 
control, quality assurance and, of late, total quality management of achievement 
have increasingly gained the attention of researchers in education. 
Science achievement has long been the centre of research inquiries since 
the presence of science curriculum in schools, and after each new implementation 
of science curriculum reform across the world. Under the sponsorship of the 
International Association for the Evaluation of Educational Achievement (lEA), 
the Third International Mathematics and Science Study (TIMSS) provides 
unprecedented opportunities for cross-national analyses of educational systems 
throughout the world. Information was also collected about students' home 
background, school characteristics and instructional practices for participating 
countries (Gonzalez & Smith, 1997). TIMSS results have provided invaluable data 
to researchers and decision-makers around the world. With rigorous methodology, 
TIMSS provided high quality and comprehensive data on students' achievement, 
which reveals substantial differences in mathematics and science achievement 
between top and bottom performing countries. The broad range of achievement 
both across and within countries is illustrated in TIMSS publications (Beaton et 
al, 1996a, b; Martin et al., 1997; MuUis et al., 1997, 1998). 
The developments in science and technology, particularly in information 
technology and computer science are occurring so fast that it is difficult to portray 
the world of 2020. Throughout the world, science education reform has 
emphasised the need for integrating computer technology into the teaching and 
learning process (Chang, 2001) This is reflected by the increasing number of 
computers in schools, by the amount of educational software being written, by the 
number of educational technology courses being offered at colleges and 
universities, as well as by the increasing number of assessments that are computer 
based. The hype of technology in education grows as the internet and computers 
are becoming increasingly common in classrooms. Various technologies such as 
video disc, CD-ROM, video conferencing, the World Wide Web and other 
innovations have changed learning and instruction in all subject matter areas. 
especially mathematics and science (Kelly & Crawford, 1996; Weaver, 2000 & 
Yalcinalp et al., 1995). An important reason to include computer for students use 
in a science course is that most (if not all) students, especially those planning a 
career in science, will be required to be computer literate. As students interact with 
computers in a variety of ways within their science courses, their degree of 
computer awareness and literacy will increase. More than one study found that 
computer use by students enhanced their self-esteem (Robertson, Ladewig, 
Strickland, & Boschung, 1987). This may also account, in part or in whole, for the 
increased interest in science by lower achieving students who have incorporated 
computers into their curriculum. Higher achievement and more positive attitudes 
were observed in a high school biology course that was "computer-loaded" 
(Hounshell& Hill, 1989). 
A recent international survey of computer policies reported that most 
developed nations are striving to provide every student with access to their own 
computer (Pelgrum & Anderson, 1999).In the last few years there has been a great 
increase in the accessibility of computers in schools. The rationale behind the 
model of one computer for every student is the assumption that students will learn 
best when they have access to their own computer at any time, in any location 
(Rockman et al, 1998). According to Lewin, Mavers and Somekh (2003) 
technology plays a unique role as the unifying 'big idea' that policy-makers 
believe will deliver raised educational performance and at the same time open up 
opportunities for all in a more just and inclusive education system. Students who 
used a computer both at home and at school achieved significantly higher science 
score than those who only used the computer at school (Thompson and Fleming, 
2003). In view of Trollip and Alessi (1988) one of the purposes of adding 
computers to classroom instruction is to facilitate learning for students by 
improving the quality and quantity of what they know. In many fields of science 
teaching it is convenient to use different kind of software in order to improve 
overall quality of teaching and learning. It is especially important for better and 
deeper understanding of crucial scientific concepts and laws. Here study in science 
education has reported that the use of technology, and especially the use of 
computers, is highly and positively correlated to science achievement (Zacharia & 
Anderson, 2003; Beichner et al., 1999; Goldberg, 1997; Van Heuvelen, 1997; 
Eylon, Ronen, & Ganiel, 1996; Grayson & McDermott, 1996). 
The science achievement of secondary school students has long been of 
concern to parents, academicians, policymakers, and the general public. 
Policymakers are inspired to inquire about the standing of their country relative to 
other countries with respect to students' achievement. School performance in 
primary and secondary school does not depend on a student's mental and physical 
abilities alone; other factors also have an important role. At the time of lively 
appraisal of educational development in India when many changes are being 
witnessed in organization, curricula and teaching techniques, it is pertinent to seek 
systematic and up to date information on the significant aspects of pupil 
achievement in science. It is appropriate in this context , to consider at once 
factors affecting the achievement in science such as attitude towards computer and 
multimedia, socio-economic background, personal variables (like gender, religion, 
participation in school sponsored activities, subject choice, computer and internet 
access etc.), language as a medium of instruction, various institutional factors, etc. 
These factors are of utmost theoretical and practical importance in developing 
curricula and designing educational programmes to suit the needs of pupils with 
varied backgrounds. Further the study of these factors assumes special 
significance in view of their implications in respect of day-to-day curriculum 
planning on part of the curriculum teacher. Evidence abounds in the literature to 
suggest that student background variables such as gender, race, ethnicity, home 
environment, attitudes and the like have a significant influence on their 
achievement in school science (Peterson and Carlson 1979, Schibeci and Riley 
1986, Taiwo et al. 1999, Taiwo and Tyolo 2001). Adams and Singh (1998) 
proposed a model focusing on the direct and indirect effects of certain school 
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learning variables associated with student background cliaracteristics, the school; 
the family; and the students on academic achievement. 
In today's increasingly technology driven world it would seem to be a 
given that students who have had access to computers in their home or in 
classrooms would do better on science and mathematics achievement than those 
who had not (Berger et al., 1994; Shaw, 1998; Papanastasiou,2003; Papanastasiou 
& Ferdig, 2003;Papanastasiou, Zembylas & Vrasidas, 2003). Schweir and 
Misanchuk (1993) believe an advantage of interactive multimedia instruction is 
the creation of meaning developed by the learner's interaction with the new 
information in the program. The researchers concluded that individual access to 
the portable computers resulted in higher levels of pupil motivation, harmonious 
and purposeful learning environments, and greatly accelerated information 
technology literacy among the pupils and teachers (Gardner et al. 1994). The 
positive educational value of the computer and internet is widely known and it is 
important medium for self learning and development (Kerawalla & Crook, 2002). 
Currently, higher education institutions in India and elsewhere encouraging faculty 
to incorporate various technologies into their teaching (Dillon, Greene & Cryness, 
2001; Amundsen & Sohbat, 2001).There is a range of reasons proposed for this 
support. First, there is the promise a more efficient learning (Hooker, 1997); 
making learning available to more students in a more diverse ways, times and 
places (Bates, 1997; Laurillard, 1993). Second, students need to be prepared for 
the future provided with experiences of the kinds of activities that society will 
expect of them (Oblinger & Rush, 1997).Third, there is a belief that use of 
technology may enhance student learning by changing the focus to more student-
centered learning (Gandell, Weston, Finkelstein & Winer, 2000). 
The effective learning resulting from the use of computer in education 
depends upon a number of social and personal factors like the attitude of students' 
towards computer (Kerawalla & Crook, 2002). Demographic and family 
background characteristics such as socio-economic status, parental education, and 
cultural and social capital have traditionally been found to be related to students' 
achievement in science (Okes, 1990; Berryman, 1983; Schibeci & Riley, 1986). 
Literature reveals (Von Seeker, 2004; Bacharack, Baumeister & Furr, 2003; 
Dimitrov, 1999) that gender is another factor which influences science 
achievement in which boys generally performs better than girls in science. 
Vamadevappa (2005) found that there was positive and significant relationship 
between parental involvement and academic achievement. Nessa (1994) observed 
that father's education and mother's education are correlated with academic 
achievement. Different activities, in which students participate, both inside and 
outside the school itself, are among the multiple situations that can have an effect 
on science achievement. Extra-scholastic activities have been associated with an 
improved educational level, more interpersonal competencies, higher aspirations 
and better attention level (Mahoney, Cairos & Farwer, 2003). Much of the 
research carried out that examines computer use and student achievement, seems 
to emphasise that there is a positive correlation between these variables. There is 
plenty of evidence to indicate a positive relationship between computer technology 
and student achievement (James & Lamb, 2000; Sivin-Kachala, 1998; Weaver, 
2000; Weller, 1996; Wenglinsky, 1998). In terms of the type of school 
community, Zhang (1999) observed that students from suburban schools had 
higher science achievement than those from urban schools. However, rural and 
suburban schools show the same level of science achievement as their counterparts 
from urban schools. Type of schools (single-sex/co-educational schools) influence 
attitude towards and achievement in science of male and female students in single-
sex schools and students in co-educational schools (Dhindsa & Chung, 2003). 
Narsimhan, et al. (1988) observed that the English medium students performed 
better as compared to their telugu medium counterparts. 
The development of favourable attitude towards computer is considered 
eminent for effective learning. Based on the knowledge that students have 
different learning styles and may need course content presented in a variety of 
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ways assessing students' attitudes toward computer technology is essential 
(Bostock, 1998). A substantial body of research into students' attitudes to 
computers does not exist, because it is a growing field (Brock & Sulsky, 1994; 
Larose et.al, 1998; McBride & Nagle, 1996). For example, a number of 
researchers have investigated students' attitudes after period of training and have 
concluded that some students do experience a positive shift in attitude as a result 
of the training (Gressard «& Loyd, 1986; Torkzadeh & Koufteros, 1994).Colley 
et.al (1994) also found that participation in a computer course significantly 
reduced anxiety and increased confidence among both males and females. Within 
the last decade, there was widespread application of the Internet as an instructional 
tool and medium of communication because of its potential to facilitate and 
improve learning (Wang & Bagaka, 2002).Computer usage patterns among teens, 
including use of the Internet, is being increasingly being investigated. One area of 
interest for educators relates to the home use of the computer and the Internet by 
adolescents and its relationship to academic achievement. This is particularly 
relevant, as the amount of time that teens spend at home on the computer appears 
to be rising. This trend may have an impact on academic performance. Hoffman, 
Kalsbeek, and Novak (1996) found a strong relationship between type of access, 
computer and modem ownership, length of time of computer use, and the 
segments of time on the internet and web. 
For years, the question of the impact of various social, economical, and 
educational factors on students' educational achievements has been of great 
interest to the researchers in education, economics, and other social sciences. 
Since Coleman's (1966) landmark study on Equality of Educational Opportunity, 
socio-economic status has been seen as a strong predictor of student achievement. 
Coleman asserted that the influence of student background was greater than 
anything that goes on within schools. His research indicates that family 
background and associated parental influences may be primary forces affecting 
students' achievement every time. SES, a unidimensional concept, reflects 
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different aspects of home characteristics, such as economic level, education and 
learning environment, cultural and educative resources, and the like. Widespread 
socio-economic gaps in academic achievement exist not only in industrial 
countries but also in developing countries (Ishida, Muller, & Ridge, 1995).It is 
believed that families with high (SES) often have more success in preparing their 
children for school because they always have access to a wide range of resources 
at their disposal to promote, uplift and support their young ones. In other 
countries, researchers have weighed the effects of family socioeconomic status 
(Lockheed et al. 1989; Muller 1995; Goyette & Xie 1999; Adaju & Vargas 2002; 
Farkas et al., 2002) and parental influence (Kao & Tienda 1995; Ho & Willms 
1996; Goyette & Xie 1999) on student's mathematics and science achievement. 
Many researchers and scientists agree that success at school is associated with 
social background factors (Giddens, 1997), as these factors can greatly affect 
young children's cognitive skills. SES has long been used to explain differences in 
student academic achievement (Sammons et al., 1997; Thomas, Sammons, 
Mortimore, & Smees, 1997). Sharma (1980) found that high socio-economic 
group demonstrated more sociability, emotional stability, thoughtftilness in 
comparison to low socio-economic group. Israel et al. (2001) conclude that both 
parents' socio-economic status and social capital available in the family promote 
child's educational achievement. Jegede (1987) and Jegede & Okebukola (1988) 
report that socio-cultural factors play a significant role in science learning in non-
western cultures whereas Indira (1991) observed that students belonging to 
different social class differed in their academic achievement. 
When difference in SES groups are compared in the United States of 
America it is found that there is a tendency for high SES groups to outperform 
lower SES groups (Von Seeker, 2004).A study conducted by Kesmang & Taiwo 
(2002) inferred that there is a significant negative relationships between the 
students' socio-cultural background and their attitudes towards school science on 
the one hand and their achievement in school science on the other hand. A similar 
12 
picture emerges in South Africa where students from the lower SES groups 
obtained significantly lower scores than those from higher SES groups (National 
Department of Education, 2005). Here SES is associated with possessions in the 
home and the expanded opportunities which the home environment provides to 
pupils (Von Seeker, 2004; Yang, 2003). Further, Cuttance (1992) reported that 
achievement was significantly greater for students from more affluent home 
backgrounds, when compared with students from poorer homes. Several studies 
show that the presence of educational resources in the home, including computers, 
is a strong predictor of academic success in mathematics and science (National 
Center for Educational Statistics, 2000). 
Gender differences in science have received serious attention in the science 
education research for the last two decades. Boys and girls have been compared on 
variables such as achievement, attitude, motivation, interest, and performance 
behaviours (Eccles & Blumenfield, 1985; Erickson & Erickson, 1984; Greenfield, 
1997; Jovanovich & Shavelson, 1998; Kahle, Parker, Rennie, & Riley, 1993; 
Morrell & Lederman, 1998; Simpson & Oliver, 1985). There has been virtual 
consensus in the literature that, as a group, boys outperform girls in science in 
most countries (Esquivel & Brenes, 1988; Tamir 1988; Wang & Staver, 1995), 
either no gender difference (Al-Methen & Wilkinson, 1988; Sinha, 1991; Ventura, 
1992; Calsambis, 1995) or girls outperform (Young & Fraser, 1990; Forrest, 1993; 
Calsambis, 1995; Zeegers & Giles, 1996; Soyibo, 1999). Usually the differences 
are smallest at age 10 and greatest at age 17. An increase in the gap with age is 
reported also by Johnson & Murphy (1986). However, in all cases and in all ages 
the longest difference in achievement is in physics and the smallest, if at all, is in 
biology. Much of the research into gender issues in education states that girls do 
not achieve as well as boys in Physical science (Levin, Sabar & Libman, 1991; 
Young & Fraser, 1990, Becker, 1990). The differential performance between boys 
and girls has been linked to the dominance of boys over girls in entering science 
courses in the higher secondary and university levels, particularly in physical 
13 
sciences (Gorard, Salisbury & Rees, 1999; Head, 1999). According to Sansanwal 
(1983), boys performed better in all science subjects including biology. Browne 
and Ross (1991) and Murphy (1997) noted that boys and girls are different in their 
interests and expectations from an early age. These gender differences may shape 
the children's perceptions of self-competence in various school subjects, which 
may in turn affect their achievements in science. Murphy (1991) found that girls 
tend to consider contextual features as an integral part of the science tasks while 
boys tend to consider issues in isolation. Thus girls usually formulate more 
complex multivariable investigations that are difficult to work on, but the 
difficulty is often interpreted by teachers as evidence of girls' misunderstanding or 
incompetence in science. Gender differences in achievement tend to be subject 
specific (Hedges & Nowell, 1995; Manning, 1998; Sammons, West, & Hind, 
1997). Males outperform females in mathematics and science, with larger 
differences in science (Beller & Gafni, 1996).Pandey & Ahmad (2008) indicates 
statistically no significant difference between male and female adolescents on the 
measures of academic performance. Ormerod (1975) reported that girls were more 
likely to show preference for science and choose science in single-sex girls' 
schools compared with in coeducational schools. 
Studies have also found that the religion is not a predictor of science 
achievement (Khatoon, 1996; Neathery, 1997). Muslims performed with as much 
success on the science test as the non muslims. But Sucharita (1999) found that the 
achievement of SC/ST students were lower than that of general students. A study 
conducted by Verma (1985) indicates that the mean achievement of scheduled 
caste students was found to be significantly lower than that of tribal students and 
the students belonging to the other castes. In another study, Gupta (1983) found 
that differences in the achievement of Hindu-Muslim students are significant. The 
academic achievement of non-muslim children has been found superior in 
comparison to their rauslim counterparts (Alam, 2001). 
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The effects of parental education and occupation on educational 
achievement are, however, multifaceted. Measures of parental education and 
occupation in studies of schooling may function in a variety of ways. When 
viewed at the individual pupil level, these measures can reflect differences 
between pupils in a given school. When aggregated over the pupils who attend a 
given school, measures of parental education and occupation can describe 
community characteristics such as economic and social class. Parental education is 
also an important aspect of the socioeconomic status of school students because it 
is expected that parental and student education is strongly correlated. Highly 
educated parents are more likely to instill more positive values about education to 
their children, have a better understanding of what schools require and are 
probably better equipped to help their children in their school-work. Probably the 
most prominent and direct explanation of the link between parents' education and 
their children's academic achievement relies on the assumption that parents learn 
something during schooling that influences the ways in which they interact with 
their children around learning activities in the home (Eccles, 1993; Brody et al, 
1995; Corwyn & Bradley, 2002; Hoff et al, 2002; Davis-Kean et al., 2003; Davis-
Kean, 2005). Most often the effects of mother's and father's education are 
comparable although it is more difficult to compare (in the same analysis) than 
occupational status because mother's and father's education tends to be more 
highly correlated. 
Number of family members has been found to be important predictor of 
academic achievement. Family structure (number of parents and number of 
siblings) is also said to influence student academic achievement (Manning, 1998; 
Pong, 1997, 1998). Smaller family size has been linked with higher academic 
achievement (Eamon 2005, Majoribanks 1996). Students with fewer siblings are 
likely to receive more parental attention and have more access to resources than 
children from larger families. The additional attention and support leads to better 
school performance (Eamon 2005, Majoribanks 1996). The most unsuccessful 
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students come from large families and from those with lower educational level of 
parents (Delibasic, 1970; Kmeta et al., 1973; Cloward, 1974; Cornelius & 
Cockvum, 1978; Bozic &Bozic, 1985; Jelavic, 1985; Nikolic, 1998). 
Extracurricular programs offer alternative environment in which .children 
can learn about themselves and their world, and can discover opportunities for 
carving their own versions of success (Eccles, 1999). These programs allow 
children to safely explore independence, peer relationships, new skills, leadership, 
and non-parental adult influence. Moreover, the extra-curriculum has the goal of 
providing another set of experiences that may engender positive growth. From a 
theoretical point of view extra-curricular activities are viewed as boosting 
academic performance (Hunt,2005).Extra-curricular activities supplement and 
extend those contacts and experiences found in the more formal part of the 
program of the school day (Millard, 1930). Most research on extra-curricular 
activities (sports, games, debates, etc.) shows that participation in these kinds of 
activities is associated to positive outcomes as academic achievement (Holland & 
Andre, 1987; Marsh, 1992; Silliker & Quirk, 1997; Cooper et al., 1999; Eccles & 
Barber, 1999). Many extra-curricular activities have proven to be beneficial in 
building and strengthening academic achievement, even if the activities are not 
obviously related to academic subjects (Marsh & Keitman, 2002). Studies have 
found that children who participate in sports have higher grade point averages, 
better academic and social self concepts, higher graduation rates, and better peer 
relations than children who do not participate in extracurricular activities at all 
(Eccles & Barber, 1999; Gerber, 1996; Griffin, Chassin, & Young, 1981; 
Mahoney & Cairns, 1997; McNeal, 1995). The findings are further supported by 
Darling et al. (2005), whose study showed that students who participated in 
school-based extracurricular activities had higher grades, higher academic 
aspirations, and better academic attitudes than those who were not involved in 
extracurricular activities at all. A number of studies revealed that students 
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participating in extracurricular activities did better academically than students who 
did not participate (Marsh & Keitman, 2002). 
In recent years, there has been phenomenal increase in the number of 
private teaching institutes (coachings) in India. Students are now no more 
dependent on their parents and family members for studies after school hours. 
Apart from self-study, they seek help from outside agencies in understanding the 
difficult concepts of science and mathematics. The private tuition is a phenomenon 
that invites special attention of researchers, educational planners and decision 
makers (NIEPA, 2002). The system of private tuition has been in existence in 
India for a pretty long time. The private tuition scenario has undergone a sea 
change during the last three decades, in tune with changing composition and 
character of a society. Earlier it was an urban phenomenon and the students of 
'board' classes only thought of receiving tuition but now a days children start 
tuition from early classes onwards even in small towns and villages. In recent 
years, there has been a phenomenal increase in the number of private teaching 
institutes in India. The studies on effect of out-of-school hours academic coaching 
on students indicated that coached and uncoached students perform equally in 
most of the school subjects (Kenny & Faunce, 2004; Kenny & Stone, 2000; 
Achuff & Lila, 1988). Some studies reported that coaching has significant 
influence on results of the tests (Egan & Bunting, 1991; Shajila, 1992). Gafoor & 
Muhammad (2007) found that the pupils belonging to tuition group performed 
better in science than pupils belonging to non-tuition group. But when intelligence 
and achievement motivation of tution and non-tution groups are equated than 
coached and uncoached students perform equally in most of the subjects (Kenny & 
Faunce, 2004; Kenny & Stone, 2000; Achuff & Lila, 1988; Becker, 1990). 
School quality varies dramatically in India. In terms of 'output' of 
education, the best products of Indian schools compete at the world level in 
projects such as the International Physics Olympiad (IPhO) and International 
Chemistry Olympiad (IChO) while the worst may complete high school without 
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much other than a poor ability to read, write and do simple arithmetic. In terms of 
inputs, the disparities are most conspicuous in physical facilities and teaching 
materials from high resource schools with excellent facilities to single-teacher 
schools with no building, drinking water, toilets, blackboard, electricity, furniture, 
charts or library (GOI 1985). Decisions pertaining to organizing, operating, funds 
allocation, adequate classrooms, teaching methods, etc. have direct impact on 
student learning. The importance of the school and classroom environment in 
enhancing learning has been investigated by Fraser (1986, 1991), who found 
strong links between student outcomes and their educational environments. Given 
these facts and the possibility that teacher characteristics and school organisation 
may also vary greatly, it is expected that institutional influences on pupil 
achievement will be strong. 
Several international studies suggest that pupils attending private primary 
schools achieve higher academic levels than pupils attending public schools 
(Coleman et al. 1982, Willms 1984, Chubb and Moe 1990, Chrispeels 1992, 
Dijkstra and Peschar, 1996, Gamoran 1996, Hofman et all996). A number of 
other studies have also taken up the question of whether private schools are truly 
better than public schools. These studies report that private school students have 
superior literacy and numeracy test scores (Williams et al, 1980) or better 
examination results in the final year of high school (Elsworth et al., 1982). 
Coleman and Hoffer (1987) compare public and Catholic schools and often found 
that Catholic schools outperform public schools, even with the inclusion of 
extensive controls. Dronkers and Robert (2003) critically examined Programme 
for International Student Assessment (PISA, 2000) data for 19 comparable 
countries and concluded that private government-dependent schools are more 
effective than public schools. Controlling the social composition of the school 
private independent schools were less effective than comparable public schools. 
Related studies in sociology (Noell, 1982; Bryk, Lee & Holland, 1993; Witte, 
1996) provide a critical summary of recent comparisons of public and private 
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schools. Evans and Schwab (1995, 1996) and Neal (1997) findings exhibit strong 
evidence that Catholic schools increase student achievement, especially for 
minorities which are initially low achievers, but Sander (1996) finds no significant 
effect. Study has suggested that private schools, especially Catholic schools, have 
a positive effect on academic achievement (Hofman, 1995). Nair (1984), 
Mazumdar (1992) and Ahsan (2005) reported that there were statistically 
significant differences between the achievement scores of students attending 
government and private schools with the latter category of students showing 
higher scores. Similarly, Dange & Vijayalakshmi (2006) observed significant 
difference between government and private college students' achievement in 
physics. 
The concern about potential urban-rural differences in educational 
outcomes is not limited to this country, but rather, it appears to be a global issue. 
For example, research studies comparing students from rural and "metropolitan" 
(urban and suburban) areas on a variety of social, psychological, and educational 
outcome variables have been conducted in many countries, such as in South Africa 
(Lidell, 1994; Mwamwenda, 1992), in Nigeria (Akande, 1990), in Australia 
(Northern Territory Department of Education, Darwin, Australia, 1992), in India 
(Shukla, 1984; Ghosh, 1985; Singh «& Varma, 1985; Saraswat, 1988) and in Peru 
(Stevenson; Chen & Booth, 1990), to name just a few. Many educators, 
researchers, legislators, and the general public believe that students from smaller 
and rural schools are inferior to those from larger urban or suburban schools. 
Young (1998) found that the location of the school had a significant effect on 
performance, with pupils from rural areas performing less well than their 
counterparts in urban areas. Thirunarayanan (2004) compares students' 
achievements in different content areas considering school location factor in the 
United States and concludes that students in central-city schools in the United 
States perform statistically "significantly worse" in many subject areas than 
students in suburban schools. Monk and Haller (1986) sun^eyed New York 
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schools and found that students from smaller (often rural) schools achieved almost 
as par as students from larger schools. Kleinfeld (1985), in their Alaska city, did 
not find that big school size determined the quality of a student's education, 
experience or achievement in standardized tests. Nair (1984) and Garg & 
Chaturvedi (1992) reported that the mean academic score of rural students was 
lower than the mean academic score of urban students. Another study which held 
socio-economic level and ethnicity constant revealed no urban-rural achievement 
gap (Edington & Martellaro, 1984). 
The debate about whether single sex schools are better than co-educational 
schools and vice versa has been ongoing for many years, and seems likely to 
continue. Most of the public appears to be in favour of co-educational schooling, 
while a number of professional educationists have belief that single sex education 
is more beneficial (Shaw, 1995). In 1976, Elwood & Gipps (1999) and Shaw 
(1995) proposed that girls' academic achievement was closely linked to school 
type, where most of the high achievers attended single-sex schools. Hamilton 
studied high school students in Jamaica in 1985 and found that boys and girls in 
single-sex schools performed better than those in co-educational schools whereas 
girls achieving the lowest performances (Streitmatter, 1999). A few reports (Kelly, 
1981 & Harding, 1983) suggest that girls in girls' schools do better in science and 
are generally more likely to study the physical sciences. Girls in the single-sex 
school reported more positive experiences with science and held more egalitarian 
views about women's ability to study science and pursue science-related careers 
than girls in the coeducational school. A limited number of studies show that girls 
do better in single-sex schools and boys in coeducational settings (Ormerod 1975, 
Fraser-Abder 1990, Young and Fraser 1990). Steedman's (1983) findings of 
higher science achievement of girls in single-sex schools than co-educational 
schools in England conflicts with research by Lee and Bryk (1986) in the United 
States and Carpenter & Hayden (1987) in Australia. The latter researchers found 
that girls and boys attending private single-sex schools had significantly higher 
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academic achievement than students attending government co-educational schools. 
Young & Fraser (1992) found that the average socio-educational level of the 
school population was a more important predictor of student attainment in science 
than school type (single-sex or co-educational). 
Dale's (1969) research during 1960-1970 proposed that there were more 
benefits for boys and girls in being educated in mixed settings, which was viewed 
as a more progressive form of secondary schooling. The derive behind this was the 
pursuit of equal opportunities for all. Dale advocated co-education as favouring 
better social development, and boys' academic achievement, and suggested that 
girls' progress was not harmed by co-educational schooling. There has been recent 
interest in the possible advantages of single sex grouping within mixed schools in 
order to gain the benefits inherent in both types of groupings (Stables, 1996). 
Ndunda (1990) believed that girls in coeducational schools were more likely to 
have negative school science experiences. Rowell (1971) demonstrated that in co-
educational classes, boys performed better in science than girls. Branson and 
Miller (1979) found that girls in coeducational schools were less likely than girls 
in girls' schools to equal boys in academic achievements. The only advantages 
coeducational schools offered were more opportunities to study science for an 
extended period. However, the girls in co-educational schools tended not to take 
advantage of these opportunities. Dhindsa and Chung (2003) analyzed significant 
differences in attitudes and achievement in science of male and female students in 
single-sex schools and students in co-educational schools. 
'Language is not everything in education but without language everything 
is nothing in education' (Wolff 2006). Language education policy, particularly 
with regard to the medium of instruction in secondary education, is a key factor 
which can either facilitate or optimize access to the content of the curriculum or 
block learning, preventing both access and equity. The medium of instruction has 
always been a key issue among secondary schools. English has become a language 
of power as proficiency in English would confer a great advantage in securing 
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wellpaid posts in the government and the commercial field, and provides the 
means for social, economic and academic upward mobility. Bernstein (1971) 
claims that a child who does not know the formal language has to learn it at 
school, so he/she first has to focus on understanding the language that the teacher 
speaks before he can learn the subject. Research conducted in U.S. (Rosenthal et 
al., 1983; Fernandez & Nielsen, 1986; Schmid, 2001) and Hong Kong have 
(Cheung et al. 2003) emphasized differences in medium and instruction and 
language ability as a primary detenninant of the gaps in educational performance. 
The findings by Professor Derek Cheung Sin Pui and his research team (2003) 
resonates that of Fernandez and Nielson (1986). Their results suggested that there 
are significant differences between students in English medium and Chinese 
medium schools in terms of their academic achievements and psycho-social 
developments. Specifically, English medium students were handicapped in science 
achievement compared to their Chinese medium peers. This gap in science 
achievement is due to their low levels of English proficiency. Science achievement 
of pupils of English medium classes was higher than those of pupils of Malayalam 
medium classes (Raveendranathan, 1983). According to Singh (1988), significant 
differences did not exist between the means of achievement scores in mother 
tongue and foreign language (English) of overachievers and underachievers. 
For years question of the impact of various personal, social, economical, 
institutional and educational factors of students' science achievement is of great 
interest to the researchers in education, economics and other social sciences. 
Having a number of indications about the relationship between students' science 
achievement and attitude towards multimedia, socio-economic status, certain 
personal and institutional factors, it seems, however, that not much research has 
been done in this field. It is for this reason that investigator attempts to investigate 
if similar or dissimilar relationships would work out in case of secondary school 
students' achievement in science. 
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1.2 Statement of the problem 
"A Study of Secondary School Students' Achievement in Science in Relation 
to Attitude towards Multimedia, their Socio- Economic Status and Certain 
Personal and Institutional Factors ". 
1.3 Objectives of the study 
The purpose of this research study is to find out achievement in science of 
secondary school students and also find out that if there is any relationship 
between achievement in science and their attitude towards multimedia information 
technology, their socio-economic status, and certain personal and institutional 
factors. Against this background the following were the aims and objectives of the 
present study: 
/. To study the general features of science achievement of secondary 
school students. 
2. To study the attitude towards multimedia information technology 
(combination of audio-video, text, graphics, sound, animation etc.) 
in relation to science achievement 
3. To study the socio-economic status (upper, middle and lower 
classes) in relation to science achievement 
4. To study the personal factors (gender difference, religion, parental 
education and occupation, family size, pre-primary education, type 
of primary education, type of assistance, computer and internet 
access friends interested in computers, time spent on study at home, 
school sponsored activities, educational tours organized by school, 
non-school hours playing with friends and choice of stream) in 
relation to science achievement 
5. To study the institutional factors (private and government, convent 
and non-convent, single-sex and coeducational, urban and rural, 
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English and Hindi medium, multimedia and non-multimedia schools) 
in relation to science achievement 
1.4 Hypotheses of the study 
In order to give proper direction to investigation, it was thought necessary 
to formulate certain hypotheses which may be tested in this study. The investigator 
was guided by the results of previous researches in these areas, theoretical view 
points available in related literature and investigators intuitive understanding and 
insight. For the present study the hypotheses have desirably to be stated in the null 
form. The reason is obvious, when they are conceived as research hypotheses they 
are generally stated in the form of statements. But when they conceived as 
statistical hypotheses, usually they have taken on the form of null hypotheses. 
The following null hypotheses have been constructed for testing through 
the study. The confidence interval set up for the purpose of accepting or rejecting 
the hypotheses in the study is 0.05, 0.01 and 0.001 levels. The reason for fixing the 
rigorous limit is discussed elsewhere. Common practice in this regard is to set up a 
region of 0.05 to 0.001 levels. The following hypotheses were established: 
1. There is no significant difference in science achievement in 
relation to attitude towards multimedia information technology 
(combination of audio-video, text, graphics, sound, animation etc.) 
of students. 
2. There is no significant difference in science achievement in 
relation to socio-economic status (upper, middle arid lower classes) 
of students. 
3. There is no significant difference in science achievement in 
relation to personal factors (gender difference, religion, parental 
education and occupation, family size, pre-primary education, type 
of primary education, type of assistance, computer and internet 
access friends interested in computers, time spent on study at home, 
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school sponsored activities, educational tours organized by school,' 
non-school hours playing with friends and choice of stream) of 
students. 
4. There is no significant difference in science achievement in 
relation to institutional factors (private and government, convent 
and non-convent, single-sex and coeducational, urban and rural, 
English and Hindi medium, multimedia and non-multimedia schools) 
of students. 
1.5 Definition of the terms 
Some terms and concepts have been repeatedly used in this study owing to 
the unfortunate situation that those terminologies in behavioural sciences has not 
yet attend a standardized form. It appears necessary that their definitions as 
accepted for this study are given so that any term may not mean different things to 
different readers of the dissertation. It is obvious that the investigator has not 
coined her own definitions, but has for each term selected the one from those 
given in standard text books which was found to have best solved the purposes of 
the present study. In case of each term or concept the accepted definition is 
preceded by a brief discussion of how it is viewed by different authors. 
1.5.1 Education 
Education as a discipline has been steadily growing in its size, significance 
and scope over the years in response to the needs of an ever-increasing population 
and the diverse developmental demands. It not only raises the socio-economic 
status of human beings and community as a whole but it also brings about the 
cultural transformation of a society. It is one of the basic activities in all human 
societies. It may be interpreted to connote the process through which experience or 
information is gained, or it may be used to indicate the results of such training, or 
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the product of the learning process Using either connotation of the term, 
education implies experience, insight and adjustment on the part of learner as he is 
stimulated toward growth and development. 
The Latin word 'Educatum' means to train; 'E' means from inside and 
'Duco' means to lead or to bring up. By combining the two education comes to 
mean to draw from within. Education is a process which draws from within. Latin 
words 'Educare' and 'Educere' mean to bring up, to lead out or to develop etc. In 
this way the word education means to develop the inborn qualities of a child to the 
full. According to a definition formulated by group of experts for the Dictionary of 
Education, "education is the aggregate of all the processes by means of which a 
person develops abilities, attitudes and forms of behaviour of positive value in the 
society in which he lives." Brown and Roucek, defined education as "the total of 
the experience which moulds the attitudes and determines the conduct of both, the 
child and the adult." According to Dewey, "Education is a continued process of 
experiencing and revising or recognising experiences." In view of Gandhiji, "By 
education I mean an round all drawing out of the beast in child's and man's body, 
mind and spirit." Perry, points out "Education is the cultural process by which 
successive generations of men take their places in history." Webster defines 
education as the process of educating or teaching. Sumner viewed education as the 
attempt to transmit to the child the mores of the group so that he can learn, "what 
conduct is approved and what it disapproved...., how he ought to behave in all 
kinds of cases, what he ought to believe and reject." In the words of Swami 
Vivekanand, "Education is the manifestation of perfection already reached in a 
man." 
L5.2 Science 
Science now dominates every field of our activities. Every country is trying 
to preponderate others by providing new ways of life, which serve as a timely 
warning to our country to reorient science education in our schools and colleges in 
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the shortest possible time so that we can attain a status of equality in the 
community of nations and face the world with confidence and dignity. According 
to Columbia Encyclopedia (1963), "Science is an accumulated and systematized 
learning, in general uses restricted to natural phenomena. The progress of science 
is marked not only by an accumulation of facts, but by the emergence of scientific 
method and of the scientific attitude. In New Webster's Dictionary, science may 
be defined as, "knowledge of facts or principles gained by systematic study, a 
particular branch of knowledge, especially on dealing with the body of the facts of 
truths systematically arranged and showing the operation of general laws." Patrick 
defined science as, "a cumulative and endless series of empirical observations 
which result in the formation of concepts and theories being subject to 
modification in the light of further empirical observations. Science is both, a body 
of knowledge and a process of acquiring and refining knowledge." Pioncare, 
points out that science is built-up of facts like a house which is built of stones, but 
an accumulation of facts is no more a science than a heap of stones. According to 
Sullivan, "Science is the activity where truthfulness is obviously an essential 
condition for success. Its success in fact is measured by its truthfulness." 
From the above definitions three basic principles regarding nature of 
science can be identified: 
1. an accumulated and systematized body of knowledge 
2. the scientific methods of investigation 
3. the scientific attitudes and way of thinking 
Finally, science is the name we give to a group of processes through which 
we can systematically gather information about the natural world. 
1.5.3 Technology 
Technology is an increasingly influential factor in education which offers 
powerful learning tools that demand new skills and understandings of students, 
including Multimedia Literacy, and provide new ways to engage students, such as 
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classroom management software. The use of technologies such as powerpoint and 
interactive whiteboard in capturing the attention of students in classroom. 
Technology is also being used in the assessment of students. Good, defined 
technology as, "a systematic body of facts and principles comprehensively 
organized for a practical purpose; may include the principles of effective 
teaching." In Advance Learner's Dictionary of Current English, technology is, 
"the science which deals with industrial arts." Technology may also be defined as 
"an object or sequence of operations created by man to assist in achieving some 
goal. A technology is a body of human knowledge that can be passed along from 
one place to another and from one generation to the next." 
(www.demac//vub. ac.be) 
1.5.4 Information technology (IT) 
The growth and use of IT and its tools in the field of education has seen 
tremendous growth in the recent past. IT involves finding, sharing and re-
structuring information in its diverse forms. Because of the speed of data 
processing, the storage capacity of computers and instant accessibility of 
electronically transmitted data we now live in a global capsule with the world at 
our fingertips, no more than a few clicks of the mouse away. Technology has 
entered the classroom, the big way to become part of a teaching and learning 
process. Computers have made direct impact on education in the form of systems 
that are actually involved with the teaching process, viz. CAI (Computer Assisted 
Instruction), CAL (Computer Assisted Learning), CBT (Computer Based 
Training) and CMI (Computer Managed Instruction), etc. According to 
Wikipedia, IT is the technology required for information processing. In particular 
the use of electronic computers and computer software to convert, store, protect, 
process, transmit and retrieve information from anywhere and anytime is the 
acquisition, processing, storage and dissemination of information by means of 
computers and telecommunications (Dictionary of Computing and New 
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Information Technology, Nicholas, US, 1982). The nexus of modem technology, 
electronic based, for handling information. It incorporates the whole of computing 
and telecommunication technology (Dictionary' of Computing Oxford University 
Press, Oxford, 1983). According to Percival and Ellington (1984), Information 
Technology is the technology associated with the creation, storage, selection, 
transformation and distribution of information of all kind. Crawford (1997) points 
out the use of computer based technology to store, process and communicate 
information. 
IT is a term that encompasses all forms of business data, voice 
conversations, still images motion pictures, multimedia presentations, and other 
forms, including those not yet conceived. In the broadest sense, IT refers to both 
the hardware and software that are used to store, retrieve and manipulate 
information. 
1.5.5 Multimedia 
Multimedia is nothing but processing and presentation of information in a 
more structured and understandable manner using more than one media such as 
text, graphics, animation, audio and video delivered by computer. The computer is 
an intrinsic part of multimedia. All these elements, text, graphics, sound and 
video, are either computer generated or transmitted through computer. Multimedia 
can be loosely defined as computer-based technology integrating some, but not 
necessarily all, of the following: text, graphics, animation, sound and video 
(Barron and Orwig, 1995).Fenrich (1997) defined multimedia as the exiting 
combination of computer hardware and software that allows you to integrate 
video, animation, graphics and text resources to develop effective presentation on 
an affordable desktop computer. In Percieval and Ellington (1984) view 
multimedia is a term used to describe collection or groups of documents in several 
media, a work designed to be presented through the integrated use of more than 
one medium (e.g. a tape slide programme). According to Philips (1997) 
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multimedia is characterized by the presence of text, pictures, sound, animation and 
video, some or all of which are organized into some coherent programme. 
Thus, the term multimedia describes a number of diverse technologies that 
allow visual and audio media to be combined in ways for the purpose of 
communicating. Its applications include entertainment, education and 
advertisement. But the term multimedia describes a number of dedicated media 
appliances, such as digital video recorders (DVR's), interactive TV, MP3 players, 
advance wireless devices and public video displays. 
1.5.5.1 Different media elements-
1. Text inclusion- of textual information in multimedia is the basic step towards 
the development of multimedia software. Text may be any type, may be a word, a 
single line or paragraph. 
2. Graphics- Another interesting element in multimedia is graphics. As a matter 
of fact, taking into consideration the human nature, a subject is more explained 
with some sort of pictorial/graphical representation, rather as large chunk of text. 
3. Animation- Moving images have an overpowering effect on the human 
peripheral vision. Animation is a set of static state; the change between states will 
be much easier for users to understand if the transitions are animated instead of 
being instantaneous. 
4. Video- The video clips may contain some dialogues or sound effect or moving 
pictures. The video clips can be combined with the audio, text and graphics for 
multimedia presentation. 
5. Audio- Audio gives life to the static state of multimedia, which enhances the 
multimedia usability to its full potential. There is several type of sound, which can 
be used in multimedia. 
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1.5.5.2 Uses of multimedia in education 
Placing the media in a prospective within the instructional process is an 
important role of teacher. Following are the possible areas of application of 
multimedia:-
• Can be used as reinforcement 
• Can be used to clarify or symbolize a concept 
• Creates the positive attitude of individuals towards what they are 
learning and the learning process itself can be enhanced 
• The content of the topic can be more carefully selected and 
organized 
• The teaching and learning can be more interesting and interactive 
• The delivery of instruction can be more standardized 
• The length of time needed for instruction can be reduced 
• The instruction can be provided when and where desired or 
necessary 
• Access for teachers and students in remote locations. 
• Replaces ineffective learning activity. 
1.5.6 Attitude 
Attitude is the state of consciousness within the individual human being. It 
is sentiment or a feeling pattern of behaviour in response to particular people or 
objects. It is usually a hypothetical construct not directly open to observation but 
inferred from verbal expression or overt behavior. Attitudes, effective by products 
of an individual's experience, have their basis in his urges, acquired habits and the 
environmental influences by which one is surrounded. In other words attitudes 
result from personal desires and group stimulation. Attitudes operate in specific 
behaviour patterns and are associated closely with emotional reactions. According 
to Baldwin (1905) an attitude is readiness for attention or action of a definite 
source. Chave (1928) states that an attitude is a complex of feelings, desires, fears. 
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convictions, prejudices or other tendencies that have given a set or readiness to act 
to a person because of varied experiences. In Ewer's (1929) view, attitudes are 
modes of emotional regard for objects and motor "sets" or slight, tentative 
reactions towards them. Krech and Crutchfeild (1948) define an attitude as states 
that an enduring organization of motivational, emotional, perceptual, and cognitive 
processes with respect to some aspect of the individual's world. Lundberg (1929) 
states that an attitude denotes the general set of the organism as a whole towards 
an object or situation which calls for adjustment. Thurstone (1946) define an 
atdtude as the degree of positive or negative effect associated with some 
psychological object. Triandes (1971) defined attitude as an idea charged with 
emotion which predisposes a class of actions to a particular class of social 
situations." Mueller (1986) points out that while there is not total consensus 
among social scientists regarding the definition of attitude, there is substantial 
agreement that affect for or against is a critical component of the attitude concept. 
Allport (1935) considered attitude as a mental or neural state of readiness, 
organized through experiences, exerting a directive or dynamic influence upon the 
individual's response to all objects and situations with which it is related. 
From the aforesaid definitions following important characteristics of 
attitude can be highlighted: 
• An attitude is a subtle (artful), real and acquired phenomena of human 
personality. It is one of the psycho-physical systems that enter into the 
organization of personality and it is a purely subjective side of human 
behaviour. 
• According to Catell, "it is a vector definable by strength, direction, 
object situation and stimulus situation". 
• An attitude originates an incomplete stage of an organism to external 
conditions that may be quite unstable or permanent. It is based on the 
experience of the individual relating to an object or situation. 
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• An attitude includes needs, interests and sentiments of the individual 
and derives its dynamic effect from them. 
• An attitude is an observable set, sometimes intellectual and emotional. 
Attitude may be latent in, the individual. These attitudes act as ruders 
steering the boat, redirecting individuals to select objects, situations 
and ideas from the environment. 
The process of measuring attitudes, therefore, can be conceptualized as 
consisted of three stages: 
1. Identification of the types of behaviour samples those are acceptable as 
a basis of making inferences. 
2. Collection of the samples of behaviour. 
3. Treatment of the behaviour samples so as to convert findings about 
them into quantitative variable. 
1.5.7 Attitude towards computer and multimedia 
A computer has been used in education for more than four decades, as they 
have now been accepted "unconditionally" as an integral part of our entire 
educational system. Computers have an increasingly important effect on 
undergraduate courses, in terms of pedagogical methods, curriculum content and 
student study practices. Computer attitude has been defined as a person's general 
evaluation or feeling of favour or antipathy towards computer technologies and 
specific computer related activities (Smith et.al, 2000). A person's attitude 
towards computer is influenced by a variety of aspects, e.g. the social issues 
relating to computer use (Popovich et al., 1987), computer liking, computer 
confidence, computer anxiety or comfort (Loyd & Gressard, 1984), achievement 
(Bandalos & Benson, 1990), usefulness and value (Francis & Evans, 1995). 
Positive attitudes enhance the learning process (Shneiderman, 1980), specifically 
the motivation to learn and the ability to retain information in the given situations 
(Jawahar & Elango, 2001). A negative attitude may lead to computer resistance 
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(Shneiderman, 1980). A person's attitude towards computers and related 
technology could determine one's performance with the technology and the 
satisfaction one draws with the experience. 
Multimedia impacts student's daily lives and certainly plays an important 
part in developing student's positive and negative attitudes towards it. As a direct 
means multimedia may help to develop attitudes through students experience with 
computers. Attitude has been found to be a predictor of the adoption of new 
technologies such as computers (Anderson et al., 1979). The present study 
involves the measurement of secondary school student's attitude towards 
multimedia; therefore, it is necessary to give operational definition of attitude 
towards multimedia, which is as follows: 
"Attitude towards multimedia means the sum total of a student's evaluative 
reactions (positive and negative) as expressed through preferences or expressions 
of likes and dislikes of various aspects of multimedia " 
Thus, the measurement of attitude in this study is done by evaluating the 
student's reaction (positive and negative) towards all important aspects of 
multimedia as well as by his/her opinion, feeling, likes and dislikes towards 
multimedia. 
1.5.8 Achievement 
As the global economy expands, student groups will enter the workforce of 
the future. Thus great emphasis is placed on the achievement of high academic 
standards for all students. Academic achievement is of paramount importance 
particularly in the present socio-economic and cultural contexts. Obviously, in the 
school priority is given to achievement right from the beginning of formal 
education. Achievement refers to the traditional indices of the degree to which a 
student has encountered success in school. These may include school grades, 
grade point average, rank in class, scores on standardized achievement and 
aptitude tests, and other scaled indicators used within the school setting to 
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document and report level of academic progression. The Dictionary of Education 
(Good, C.V. 1973) defines achievement as, "accomplishment or proficiency of 
performance in a given skill or body of knowledge". Glaser (1963) defined the 
measurement of student achievement as the determination of the characteristics of 
student performance with respect to specified standards. According to Mitzel 
(1982), "achievement is often defined in relation to the concept of aptitude by a 
single contrast: measuring the learning that takes place during a definable course 
of instruction is achievement testing measuring the outcomes of very lengthy and 
diffuse set of learning experiences in aptitude testing." In the standards for test 
construction (APA, 1999) achievement is viewed basically as the competence 
people have in an area of content. "Ability to demonstrate accomplishment of 
some outcome for which learning experiences were designed" 
(www, artswork. asu. edu/slossary) 
1.5.9 Achievement in science 
Achievement in science is often a prerequisite for certain courses, and 
without it students cannot gain access to a large range of disciplines. The 
importance of science learning and achievement for all is about scientific literacy. 
That scientific literacy is a central goal of education as affirmed by the American 
Association for the Advancement of Science (1989). The fundamental purpose of 
science education in an institutionalized setting is to enable the pupils to learn 
effectively and to develop certain skills and competencies in various branches of 
science such as physics, biology and chemistry. The knowledge so acquired is 
termed as achievement in science. 
1.5.10 Socio-economic status (SES) 
The 'socio-economic status' is a very important concept being employed 
frequently in day-to-day matters. In general socio-economic status has been 
considered as one of the important variable influencing child's social and 
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psychological development, and his academic achievement. Obviously for any 
study related to socio-educational problems, economic status of the parents and 
their occupation may be considered an important variable. All these factors 
influence child's academic achievement and his social, cultural and aesthetic 
development. 
The socio-economic status is a blending of a two statuses, social and 
economic. Though none of the two exist without each other yet they are 
distinctively different. Socio-economic status appear to be the resultant of the 
position of an individual in a society by virtue of a complex fusion of both of 
them, which often do not run parallel to each other in their own areas. This 
intermingling takes place in an undefined and curious manner eventually to 
present an indicator to socio-economic status. According to Good (1973), SES 
may be defined as the level indicative of both the social and the economic position 
of an individual and group. Srivastava (1978) in his SES scale has taken socio-
economic status as an index of education, occupation, income, cultural living or 
cultural standard and social participation of a person. Thomas, et. al (1978), 
viewed it as person's position in any group, society or culture as determined by 
education, occupation, wealth and social class. 
The term socioeconomic status is used by sociologists to denote an 
individual or family's overall rank in the social and economic hierarchy (Mayer & 
Jencks, 1989). In most research, including national studies, SES has been 
measured as a combination of parents' education, parents' occupational prestige, 
and family income (Mayer & Jencks; White, 1982). 'Socio-economic Status' 
would, therefore, be a ranking of an individual by the society he lives in, in terms 
of his material belongings and cultural possessions along with the degree of 
respect, power and influence he wields. In the present study SES is taken as a 
broad term that is used to describe factors about a person's lifestyle including 
occupation, income and education. 
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1.5.11 Personal factors 
A set of potentially influential factors for pupil achievement are generally 
categorized as being associated with personal characteristics such as gender and 
religion. 
1.5.1 l.lGender 
Gender refers to a set of qualities and behaviours expected from a female 
or male by a society. It is the social dimension of being male or female. The term 
"gender" difference will be used throughout and its meaning will be synonymous 
with "sex" difference. That is, gender here refers simply to "boy" or "girl", "male" 
or "female" in the sense these are generally understood. 
1.5.11.2 Religion 
A religion is a set of common beliefs and practices generally held by a 
group of people often confined to prayer, ritual and religious law. On religion 
basis, secondary students' were divided into two groups, i.e., muslim and non-
muslim. The non-muslim group consists of all the students who are Hindu, Sikh, 
Christians, Jains, etc. 
1.5.12 Institutional factors 
Institutional factors include the climate^ atmosphere, ethos, tone, ambience, 
the cultural or personality of the institution or school. In the present study all the 
schools are divided into eleven categories which are as follows-
1.5.12.1 Government and private schools 
Government schools are financed by the central, state, local; governments 
and their number is increasing every year. They follow the syllabi of State or 
Central Boards of Education and generally their final examinations are conducted 
Dy them. Both the recurring (teaching & non-teaching) grant and non-recurring 
expenditure of these schools are met from the budget. These schools are permitted 
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to collect a small amount of admission and special/amenity fees which are used to 
purchase office and library, consumables, maintenance of building, etc. 
Government schools educate the majority of students and do not charge large 
tuition fees (most do charge a fee as a contribution to costs). The major part of 
their costs is met by the relevant State or Territory government. 
Private schools are owned and governed by entities that are independent of 
any government—typically religious bodies or independent boards of trustees. 
Private schools also receive funding primarily from nonpublic sources: tuition 
payments and often other private sources such as foundations, religious bodies, 
alumni, or other private donors. According to Good's Dictionary of Education 
private school is "a school that does not have government support and that is not 
under public control. This means that private school is a school that is managed 
and administered by individuals who are not the employees of government and 
arrange their funds themselves. 
1.5.12.2 Single-sex and co-educational schools 
The system of education in which only boys (male) attend the institution 
or school are known as single-sex (boys) school. The system of education in which 
only girls (female) attend the institution or school are known as single-sex (girls) 
school. Co - education is the recent system of education where girls sit and study 
along with boys in the same class and in a common school or institution. Such a 
system of education gives an opportunity to understand each other's problems and, 
therefore, can co-operate better in achievement of respective goals. 
1.5.12.3 Rural and urban schools 
. Good's Dictionary defined rural school as, "a school that may include the 
elementary grades or the high school grades, or both, under the administrative 
supervision of county, district, or other superintendents of schools, and that is 
located in the open country or in a village or town of fewer than 2,500 population" 
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.A school that is located in cities and towns of more than 2,500 population are 
known as urban schools. Urban schools are located in large central cities with all 
the modem infrastructural facilities. 
1.5.12.4 Convent and non-convent schools 
A community, especially of nuns, bound by vows to a religious life under 
a superior and the building or buildings occupied by such a community is known 
as convent. Convent schools may be defined as those schools which being run and 
administered by such communities. All the private and government schools will 
. come under the category of non-convent schools. 
1.5.12.5 Multimedia and non-multimedia schools 
Multimedia schools are those schools where computer education is 
imparted and there students had access to computers and computer practical are 
conducted. Non-multimedia schools are those schools where students do not have 
computer knowledge and these schools are not equipped with sufficient facilities 
for computer practical. 
1.6 Significance of the study 
Science education occupies an important place in school curriculum. It is 
ironic that science education in the early years of schooling has not been received 
due attention as it requires. This discipline as a matter of fact is under fire, both in 
developed and developing countries for different reasons. In developing countries, 
the teaching of science is linked more with the exploitation of natural resources, 
i.e., economic development, while in developed countries; the emphasis has been 
rather on ideas generated due to rapid advancement in science education. Precisely 
due to its progressive and critical nature, it has always been the prime focus in the 
agenda of various committees and commissions. 
The present study has a significant and pragmatic value in the field of 
education. The main purpose behind conducting this study is to take a holistic 
view of different environmental conditions influencing academic performance in 
science of the students at secondary level. It is an accepted fact that the quality of 
a nation depends upon the quality of its human resources. This in turn depends 
upon the quality of their education imparted in educational institution. 
In this study investigator makes a humble endeavor to trace the influence of 
the attitude towards multimedia, personal (gender, religion, school sponsored 
activities and educational tours organized by schools, access to computer and 
internet, etc.),socio-economic status and institutional factors (type of school such 
as private, government, convent, single-sex, co-education, private, urban, rural, 
multimedia and non-multimedia schools) on the science achievement of students 
especially at secondary level. 
The purpose of this report is to bring to the attention of the science 
education community a research direction that may have potential for enhancing 
children's achievement in science. This work suggests to the authors that 
understanding more about influence of various factors on students' academic 
performance and the role of those factors play in science achievement may have 
important curricular and instructional implications. Consequently, the direction 
posed in this research may be important in continuing national concern regarding 
scientific literacy. 
The rational for this study is that by better understanding of the relationship 
between various factors and achievement, educators can make informed decisions 
of how to improve science achievement. A careful examination of this issue could 
offer insights into what are the factors which hinder science achievement. 
The purpose of this study is not an international comparison of the 
countries. Rather, it is to describe and highlight the wide spectmm of nuances of 
students' home background, free and school-time activities, their motivational 
factors and effective outcomes of schooling, which all are connected with 
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students' science achievement. Attention is also given to social and cultural 
background issues and the historical context of each country. 
The present study examines how schools are using computer based 
multimedia as a tool in teaching and learning process to develop skills among 
science students needed to assimilate and transform massive quantities of 
information into solution for today's fast paced changing society. This project also 
aims at to determine the effects of an environment where MIT become a routine 
component of every student's educational experience, on technology knowledge, 
practical application and achievement in science. 
Thus the present study in view of investigator might help in bringing about 
qualitative as well as quantitative improvement in teaching learning process, 
which would enhance the quality and level of educational products. It might also 
serve as a reference work for the researchers who are interested in investigating 
the different factors influencing the achievement in science of the students. 
Science achievement involves a complex interaction of factors that have 
specific direct effects and/or indirect effects through other factors on school 
outcome. Although the relationship between science achievement and factors such 
as self-concept, home background, and attribution has been studied widely, it is 
important to explore the factors that could contribute significantly to the Indian 
students' science achievement. This would help to fill up the existing gap in the 
research carried out in India in this area. In addition, it could pave the way for 
more comprehensive research on the comparison of national and international 
research findings. 
This .study is intended to provide educators and policy makers with an 
unparalleled multidimensional perspective on science curricula, their 
implementation, the nature of student performance science, and the social, 
economic, and educational context in which they occur. 
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Chapter - 2 
REVIEW OF RELATED LITERATURE 
A literature review is a systematic, explicit and reproducible method for 
identifying, evaluating and interpreting the existing body of recorded work 
produced by researchers, scholars and practitioners (Fink, 1998). 
Once the problem has been identified, it is natural for the investigator to 
want to get the research underway as soon as possible. It is important to keep in 
mind, however, that a prerequisite to successful research is the investment of time 
in surveying what is already known about the subject. With this literature review, 
a researcher will understand research gaps in terms of the areas which appeared to 
be relevant and should have been studied but not studied; variables/parameters 
should have been given emphasis but not have been given; particular data should 
have been used but not used; particular analytical tool should have been employed 
to analyze and understand the issues in question but not have been employed, etc. 
It is impossible to solve a problem with the same mind that created it (Einstein). It 
is in this regard that literature reviews take their rightful place. Stated another way, 
the more one learns about the topic, and the findings of prior investigations, the 
better prepared one will be to address the problem at hand. Not only should one be 
interested in knowing the results of prior studies, but it is also important to know 
the design used to gather data, the character (for e.g. demographics) of the study 
group, the site of the study, the statistical procedures used to analyze the data and 
the recommendations for further study that arose out of the findings. According to 
Blaxter, et al. (2002), a literature review is a critical summary and assessment of 
the range of existing materials dealing with knowledge and understanding in a 
given field. 
Therefore, an essential part of the research is the review of literature, which 
serves to place the current study in a chronological as well as a theoretical context. 
A review of the literature makes it possible for the practitioner-researcher to 
discover what has been reported by others. Not only will the reader learn of the 
findings, a review of the analysis portion of the unpublished paper or article will 
offer clues to the various ways data have been treated. One can acquire useful 
ideas in this regard. The review of literature involves the identification, location 
and analysis of documents that contain information pertaining to that problem. 
Only such studies are reviewed in some depth of details as have considerable 
bearing on this investigation. Although some more could be added for the purpose 
but the investigator has to be selective for obvious reasons. 
A substantial body of research has accumulated over the last few decades 
concerning the importance of various factors towards achievement in science. 
Researches have examined an array of variables that are believed to be related to 
students' achievement in science. The science education literature is filled with 
numerous research articles that suggest that many factors are helpful in increasing 
the achievement levels and knowledge of students in the area of science. Such 
studies are also to be included in this regard for both interest as a well as their 
implicit relationship with the present problem. 
2.1 General features of attitude towards multimedia 
Hiltz and Johnson (1990) found in their study that females viewed 
computer-mediated communication more favourably than males because, as they 
suggest, females may "appreciate the opportunity to have their say" when 
normally this may be more difficult to do. CoUey et al. (1994) found that 
participation in a computer course significantly reduced anxiety and increased 
confidence among both males and females. The relationship between the amount 
of experience on a home computer and attitudes was different, however, for male 
and female students. Home use was associated with greater liking for computers 
among female students, greater confidence among male students and lower 
anxiety for both sexes. Shashaani (1997) conducted a study related to gender 
differences in computer and Internet usage. He concluded that boys tend to be 
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more interested in computers than girls, contributing to gender differences in 
Internet usage. Also, Internet usage is becoming widespread among not only males 
but also females. 
Students who were more knowledgeable in computers had used computers 
more frequently and had greater access to home computers. They were also more 
interested in computers and had more confidence working with them. Liu, 
Macmillan & Timmons (1998) perceived integrating computers into a learning 
system as a complex instructional system in which student learning is impacted by 
lecturers, students, administrative and technical staff, computer hardware and 
software resources, and the computer laboratory and classroom settings. They 
reported that students' with positive attitudes toward using computers also have 
positive attitudes toward using computers for their learning. Mitra & 
Steffensmeier (2000) concluded that a networked learning institution where 
students have easy access to computers could foster positive attitudes toward the 
use of computers in teaching and learning. They found that a computer-enriched 
learning environment was positively correlated with students' attitudes toward 
computers in general, and the role of computers in facilitating teaching and 
learning. 
Hong, Ridzuan & Kuek (2003) investigated the success of a technology and 
Internet-enriched teaching and learning environment in molding positive attitudes 
among students toward using the Internet for learning at a university in Malaysia. 
Students were provided with computers facilities, required to complete two 
compulsory generic courses in information technology, and the lecturers actively 
encouraged the use of information technology, in particular, the Internet in the 
teaching and learning processes. Results from the study indicated that students had 
positive attitudes toward using the Internet as a learning tool, adequate basic 
knowledge of the Internet, and viewed the learning environment as supportive of 
using the Internet for learning. Students with better basic Internet skills and who 
viewed the learning environment as promoting the use of the Internet favored 
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using the Internet for learning. Donnel (2004) examined the relationship between 
faculty attitudes toward computer technology and student attitudes toward 
computer technology in advanced arts classes at Middle Tennessee State 
University during spring semester 2004. The researcher concluded that both arts 
faculty members and students had more positive attitudes toward computers when 
more competent with computers. Because of the student exposure to computers, 
preconceived attitudes tended to dominate student attitudes toward computers. The 
overall responses from both arts faculty and students toward computers were 
positive however, the response level suggested only conservative attitudes toward 
computers that were consistent with the arts academic discipline culture. 
Popovich; Gullekson; Morris & Morse (2008) examined how computer 
attitudes have changed from 1986 to 2005, the Attitudes Towards Computer Usage 
Scale (ATCUS) was given to 254 male and female current undergraduate students. 
When comparing the 1986 with 2005 results, the amount of time spent using a 
computer was still positively related to computer attitudes; however, the number 
of college computer courses was not. There is no longer a significant relationship 
among any of the factors with college computer courses. Males and females no 
longer significantly differ in their attitudes toward computers, number of college 
computer courses, amount of time spent using computers, or degree of self-
reported computer anxiety. 
Timothy(2008) found that computer attitudes play a key role in influencing 
the extent to which students accept the computer as a learning tool and in 
determining the likelihood that computer will be used in the future for learning 
and study. A sample of 183 students reported their computer attitudes using a 
Likert-type questionnaire with three subscales, computer importance, computer 
enjoyment, and computer anxiety. One-way MANOVA revealed no significant 
differences in computer attitudes by gender although male students reported more 
positive towards the computer than female students. There were significant 
differences between students who own computers at home and those who do not 
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and students who own a computer at home also reported a lower level of computer 
anxiety compared to those who do not. 
^.2 Science achievement and attitude towards multimedia 
Mann (1997) examined the impact of student access to computers in 55 
New York school districts. He found that students in classes where there was a 7 : 
1 student-to-computer ratio achieved higher than in classrooms with the national 
average of 9 : 1 and the New York State average of 10 : 1. Mann's report 
concludes that increased access to technology supported student achievement. In 
addition, these gains reached across schools and districts with different 
educational policies and socio-demographic backgrounds. A study by Frear & 
Hirschbuhl (1999) examines the effects of interactive multimedia instruction upon 
the variables of achievement and problem solving skills on non-science majors in 
an environmental science course at a mid-western university. The findings indicate 
that the interactive multimedia had a significant effect on both of the variables. 
The findings are discussed in terms of the impact on self-study when students are 
learning outside of the classroom in a distance learning environment. Owston & 
Wideman (2001) studies the relationship between computer access in classrooms 
and student achievement. They concluded that optimal learning occurs in 
classrooms where every child has access to their own computers in schools. 
Papanastasiou, Zembylas & Vrasidas (2003) observed that Computer use 
was negatively associated with high student achievement in some countries. It was 
not computer use itself that has a positive or negative effect on the science 
achievement of students, but the way in which computers were used. Science 
achievement was negatively related to the use of certain types of educational 
software. Computer availability for the students at home and in the library was 
associated with higher levels of science literacy. Ali & Elfessi (2004) examined 
student performance and attitudes towards the use of information technology in 
virtual and conventional settings. The findings revealed that there were no 
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significant performance and attitude differences between the two groups. 
Relationship between computer use and achievement was the subject of study by 
Papanastasiou ; Zacharia & Zembylas (2004). The results of this study indicates 
that students who frequently used the internet to communicate with other students 
, and who had teachers who frequently used computer in their classrooms tended 
to have lower scores in science than other students with fewer such opportunities. 
Finally, a non-surprising result of this study was that the students who own 
computers in their homes tend to have higher academic achievement than the 
students who do not have them. 
Delgado-Hachey; Evans; Hunley; Krise; Rich & Schell (2005) investigated 
the relationship between adolescent computer use and academic achievement. The 
correlation between computer use and grade point average was not found to be 
significant. However, gender differences were found across grade point average 
and time spent doing homework on and off the computer. Estimates of time spent 
per week using the computer were correlated with the time recorded logs. Jackson; 
Eye; Biocca; Barbatsis; Zhao & Fitzgerald (2006) examined the antecedents and 
consequences of home internet use on children's academic performance. Findings 
indicated that children who used the internet more had higher scores on 
standardized tests than children who used it less. Vellaisamy (2007) examined the 
effectiveness of multimedia on achievement of pupils in Science at VIII standard. 
The pre-test and post-test were used to arrive at the following conclusion. The 
pupils of the experimental group achieved more than the pupils of the control 
group in science at upper primary level. This is due to the favourable impact of the 
multimedia approach in the learning of the VIII standard pupils. Erdogan; Bayram 
& Deniz (2008) investigate the factors that affect learners' academic achievement 
and attitudes in web based education. It was revealed that web based education 
have positive effects on the improvement of academic achievement. The effect of 
web based education on attitude toward learning suggested that web use had 
positive effects mainly on motivation for learning and interested in the lessons. 
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2.3 Science achievement and socio-economic status 
Chopra (1964) studies the influence of SES on academic achievement of 
secondary school students. His study reveals that fathers' education and 
occupation, family, type of lodging, size of the family, cultural level of home, 
students belonging to the higher qualitative groups showed significantly higher 
mean achievement than the students coming from lower categories. In the year 
1969, Satyanandam studies the effect of SES on academic achievement. He found 
that the children of graduate parents performed far better than the children of 
matriculate parents. The children of upper economic strata and lower economic 
strata differed very significantly. The upper and the middle economic groups 
differed significantly. The middle and the lower economic groups did not differ 
significantly. However, the middle economic group was better than the lower 
economic group. Sex had no bearing upon the achievement level. Khanna (1980) 
studied the relationship between socio-economic background and their academic 
achievement at junior school level. Socio-economic status was positively and 
significantly related with academic achievement. The students' achievement was 
related with his socio-economic status irrespective of whether his income home 
town was a village, a town or a city. The correlation was more consistent in urban 
than in rural areas. The academic achievement of rural and urban students was 
closely related with their guardians' income. There was a positive and significant 
correlation between socio-economic status and academic achievement in case of 
boy and girl students of rural and urban areas. The academic achievement of the 
students of different types of schools was significantly related with the socio-
economic condition of their families. The academic achievement of the children of 
educated parents, illiterate parents and educated mothers was significantly 
correlated with the socio-economic status of the family. The scholastic 
achievement of the students of junior high school classes were directly and 
significantly with their family's socio-economic status. 
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According to Young & Fraser (1993), the average socio-economic status of 
students attending the school was strongly and positively related to school mean 
science achievement. Students from more affluent backgrounds tended to have 
higher scores, irrespective of whether the school was public or private. Gender 
differences in science achievement were found to vary across schools, with boys 
outperforming girls by 0.284 points on average. The socio-economic differences in 
science achievement is often purported to be jointly influence by school type and 
average socio-economic status of students attending the school. 
The findings of Kesamang & Taiwo (2002) suggested that there is a 
significant negative relationship between Botswana junior secondary school 
students' socio-cultural background and their achievement in science. Botswana 
junior secondary school students with low socio-cultural background scores 
appear to be more positively disposed to science than their counterparts with high 
socio-cultural background scores. Yang (2003) reported that the cultural 
dimension (cultural resources and atmosphere) had the greatest impact on 
students' mathematics and science achievement. At the school level, only a 
general economic dimension (community wealth) was found in most countries 
which were highly related to school mean math-science achievement. The 
ownership of a set of household materials can be used as SES indicators in 
exploring its multifaceted feature at both individual and school levels. The latent 
structure of SES at individual level is different from that at the school level, and 
that SES dimensions have different effect on mathematics and science 
achievement at individual and school levels. 
Olubadewo & Ogwu (2006) examined the influence of socio-economic 
statusO on students' academic a performance. The findings revealed that combined 
male and female students from parents of high SES performed better in English 
than medium and lower SES groups. It was revealed that SES did not influence 
performance in English language by female students. In mathematics, children 
from middle and lower SES performed better than those from middle and lower 
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SES groups. Female students from low SES performed significantly better in 
mathematics than those from high and middle SES. Mikk (2007) conducted study 
on economic, educational and cultural predictors of science learning in Lithuania 
and Estonia. The characteristics of the students' socio-economic status were the 
most powerful predictor of their TIMSS 2003 science score. Books and computers 
in the students' homes were related to their science score. The parents' educational 
level was a predictor of the TIMSS 2003 science score in both countries. 
2.4 Science achievement and personal factors 
Patnaik (1986) reported that there is no significant difference in 
achievement among boys and girls. Tamir (1988) studies gender differences in 
high school science in Israel. He found that more boys like to study math and 
science more than other school subjects. Significantly more boys aspire for science 
oriented careers. Boys achieve better than girls in physics and in earth science, but 
their achievement in biology and chemistry is similar to that of girls. The 
achievement of non-science girls is alarmingly low and with the exception of 
biology much lower than that of boys. The evidence obtained from the study 
conducted by Jegede & Inyang (1990) on sample consisted of 1454 boys and 1336 
girls with a mean age of 14.7 years indicates that there are real differences in 
achievement between males and females in integrated science in junior secondary 
schools. Klein; Jovanovic; Stecher.; McCaffrey.; Shavelson; Haetel & Comfort 
(1997) reported that girls tended to have higher overall mean scores than boys on 
the performance measures, but boys tended to score higher than girls on certain 
type of questions within a performance task. Differences in mean scores among 
racial/ethnic differences groups on one type of test (or question) were comparable 
to the differences among these groups on the other measures studied. The type of 
science test used is unlikely to have much effect on gender or racial/ethnic 
differences in scores. Eriba & Ande (2006) studies gender differences in 
achievement in calculating reacting masses from chemical equations among 
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secondary school students in Makurdi Metropols. His study reveals that boys 
perform better than girls in chemistrj-' problem solving which requires the use of 
mathematics. There are fewer girls opting for chemistry at the Senior Secondary 
School level and for, the few who dare to do the subject the dropout rate is 
alarmingly high. The results of study conducted by Pandey & Ahmad (2008) on a 
sample comprising 621 students of class XI concluded that there is no significant 
difference between male and female adolescents on the measures of academic 
performance. 
Gupta (1983) found that differences in the achievement of Hindu-Muslim 
students are significant. Indira (1991) explored the relationship between religion 
and academic achievement. She found that students belonging to different social 
classes differed in their academic achievement. Hindu, Muslim and Christian 
students differed in their academic achievement scores. Khatoon (1996) conducted 
a study on a sample of 550 secondary school students from urban and rural 
colleges of U.P. She found that Hindu students had significantly better 
achievement test scores than Muslim students. Findings of the study by Neathery 
(1997) led to the conclusions that gender was not identified as a predicator for 
science achievement. Ethnicity was not a predictor of science achievement. 
Minorities performed with as much success on the science subtests of the 
standardized achievement test as the non minorities for every grade. Alam (2001) 
reported that the academic achievement of non-muslim children has been found 
superior in comparison to their muslim counterparts. 
Fraser (1969) researched on the effects of home environment on 408 
Aberdeen children academic achievement and discovered that two variables with 
highest correlation with educational attainment are parental encouragement and 
parental education. Carpenter & Hayden (1987) compares the effects of parents' 
occupational status on girls' academic achievement in girls' schools and 
coeducational schools. They found that mother's education was the most 
important independent predictor of the type of school a girl attended. The sex 
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composition of the school did not affect academic achievement. Trivedi (1988) 
conducted a study on a sample of 120 students (60 each) of working and non-
working mothers. Questionnaire, and marks scored by students in High school and 
Junior High school were used to derive relevant data. The difference between the 
achievement score of the children of working and non-working mothers was not 
significant. The difference between the achievement scores of the children of 
educated and uneducated mothers was not significant. According to Kingdon 
(1999), father's education and occupation were not significant but mother's 
education had significant effect on achievement. Farooque & Viswanathappa 
(2006) found that there exists a significant difference among the achievement of 
students whose fathers' occupation is in the administrative or managerial field 
scoring comparatively higher and a significant difference of scores is discerned 
among children whose mothers were in different occupations. 
Shukla (1984) studies the influence of family size on achievement of 
primary school children. Children belonging to the large family size category had 
significantly better academic achievement than those of average and small family 
size categories. There was a tendency of better achievement among the children 
belonging to the small family size category. The structure of family, whether joint 
or unitary, had no significant differential impact on academic achievement. 
Narang (1987) found that the number of siblings seemed to affect performance. 
Most high achievers had only one sibling. In the village areas most of the 
respondents among all categories of achievers had three siblings. Indira (1991) 
reported that family size of the students had its effect on the academic 
achievement of the students. Birth order of students had its effect on their 
academic achievement. Kingdon (1999) observed that number of siblings in the 
family exerts a strong negative influence on achievement. 
Lalithamma (1975) reported that private tuitions taken by students 
influences the achievement in mathematics. Rehman, (2003) observed that there 
was significant difference between the mean achievement scores of children 
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having guidance from their parents and coaching/tution from their tutor. Gafoor & 
Sunnummel (2007) attempted to find the influence of private tution on 
achievement in science among secondary school pupils of Kerala. A sample of 
664 students from government and government-aided schools was selected. The 
tools developed by the investigators assessed achievement in science and extent of 
private tution. Results revealed that there is significant difference between 
achievement in science of pupils belonging to tution and non- tution groups. 
Cooper (1989) observed a positive linear relationship between hours per 
week spent on homework and achievement. Holmes & Caroll(1989) reported that 
levels of time on homework show a fairly strong association with performance in 
school examinations, with a consistent tendency for increased amounts of time 
spent on homework to be associated with higher examinations scores. Peng & 
Wright (1994) found that the correlation with hours spent on homework (.17) 
indicates that more time spent on homework was related to higher achievement 
scores. Dange & Vijayalakshmi (2006) reported a relationship between study 
habits and achievement in Physics. 
Narang (1987) documented that the exposure to mass media or the extent of 
exposure did not affect school achievement. Where the non-academic programme 
of the school was concerned, participation in co-curricular activities was related to 
high achievers. However, the type of activities or hobbies pursued or the type of 
games played did not affect it. A study published by the American Sports Institute 
(1996) reported on the effects of a yearlong high school course program, which 
used sports to enhance academic achievement. The grade point average (GPA) 
was the primary measure for evaluating the program results. Analysis of the 
study's data revealed that the program students outperformed those in the control 
group on all of the applicable measures, including GPA and academic eligibility 
for extracurricular activities. These findings showed that by participating in the 
program, students of the program improved their academic performance as 
measured by overall GPA. In a separate study, Jordan (1999) examined the effects 
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of participation in school-sponsored sport activities on school engagement and 
achievement for black high school students. He found a small but consistently 
positive effect of sport participation on academic achievement, when other 
variables in the equation were held constant. This pattern of the effects of sport 
participation varied little across the different racial/ethnic groups. The researcher 
also reported that sport participation improved school engagement and academic 
self-confidence of all student athletes. 
Piexoto (2004) analyses the effects of extracurricular activities in a school 
system on academic achievement. MANOVA and ANOVA analysis show that the 
participation in extracurricular activities has major effects on school achievement. 
Furthermore data analyses show that the underachievers are those who have more 
benefits from that participation. Din (2006) conducted a study to determine 
whether participating in sport activities had any impact on students' academic 
achievement in rural high schools. Results of data analyses indicated that no 
significant differences were found between the students' pre-season and post-
season grades, which suggest that participating in school-sponsored sports 
activities did not affect the academic achievement for the participating rural high 
schools students. Fujita (2006) found that participation in extracurricular activities 
has a positive effect on academic performance. Students feel that participation in 
sports, watching television, and participation in community service each improve 
academic achievement, while participation in musical performance does not 
improve academic performance. Lipscomb (2006) investigated the extent to which 
involvement in school-sponsored clubs and sports constitutes human capital 
investment. He found that athletic participation is associated with a two percent 
increase in math and science test scores. Club participation is associated with a 
one percent increase in math test scores. Finally, involvement in either type of 
activity is associated with a two percent increase in Bachelor's degree attainment 
expectations. 
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Sharma (1988) conducted a study of factors in pupil acMelmfc^ a(!hie^ f^eJMent 
in different streams of courses of the higher secondary stage and found that the 
choice of the courses depended upon the interest. Science stream attracted the 
most intelligent students. Beaton et al., (1996a) reported that students who 
indicated they like science generally achieved better scores in science than those 
who indicated that they do not. Liew (2004) reported that student's educational 
expectations, perceived usefulness and reasons for doing well in the subject were 
significant predictors of mathematics and science achievement. 
Blatchford; Burke; Farquhar; Plewis & Tizard (1985) study the relationship 
between educational achievement in the infant school and their influence of ethnic 
origin, gender. Differences between boys and girls in test score were just 
statistically significant at the 0.05 level. There was no evidence that black boys 
were doing worse than the white boys. Within the group of parental socio-
demographic characteristics, the strongest association with total test score was 
found for mothers' educational qualifications. There was almost 30 points 
difference in mean test scores between those mothers' with no formal 
qualifications (43%) of the interviewed sample and those with something more 
than 0-level (14%). There were also stafisfically significant associafions with 
fathers' educafional achievement, (F (4.137) = 4.83, p < 0.01), and mothers' and 
fathers' occupation (F (2.183) = 5.51, p < 0.01; F (3.146) = 4.79, p < 0.01) but, 
these became unimportant after controlling for mothers' education. There were no 
significant associations with family size, one-parent family status and whether or 
not the mother employed. Schibeci & Riley (1986) investigated the influence of 
students' background and perceptions on science attitude and achievement. Sex, 
race, and the home environment were shown to have substantial influence on 
student achievement in science. The study of Okpala & Onocha (1988), dealt with 
the relationship of student factors and achievement in physics. The nine student 
factors (age, gender, home language, word knowledge, interest in physics, study 
habits, attitude towards physics, mathematical ability and test anxiety), when taken 
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together, seem to be effective in predicting students' achievement in physics. 
There is an indication that a combination of nine student factors into a predictor 
set could account for 63% of the total variance in physics achievement. 
Mathematical ability appears to be best predictor, followed by attitude towards 
physics, word knowledge, study habits, test anxiety, gender and home language in 
that order. Interest in physics and age however, could not contribute significantly 
to the prediction of physics achievement. Daiz (2006) found that the performance 
of girls is far better than that of boys. Mother's studies are able to predict 
significantly performance while grade level and father's level of studies negatively 
predict the number of school years repeated.34% variation in performance is due 
to personal variables such as age, academic self-concept and the locus of control; 
academic variables such as grade level, social relationships in class and friendship 
relations; and family variables such as father's level of studies and relationships 
with parents and adults. 
2-5 Science achievement and institutional factors 
Patnaik (1986) reported that there is significant difference in achievement 
of pupils of U. P. and M. E. schools i.e., the pupils of U. P. schools are much 
superior in achievement to pupils of M. E. schools. Children of municipality 
schools are superior in achievement to children in the schools under the control of 
D.I. of schools. A study conducted by Kingdon (1999) revealed that private 
unaided school is strongly associated with higher achievement than government 
funded schools. Dange & Vijayalakshmi (2006) concluded that there is significant 
difference between boys and girls in their achievement in physics. They also found 
significant difference between government and private college students' 
achievement in physics. 
Vimala & Rina (1989) reported that different types of schools like public 
and missionary schools were having the highest achievement and government 
schools showed the lowest achievement. Young & Eraser (1990) found that there 
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were no significant differences in overall science achievement between girls and 
boys in government, Catholic and independent co-educational schools. Both boys 
and girls attending single-sex schools showed significantly higher than their 
counterparts in co-educational schools, when socio-economic status had been 
controlled. Male and female students in both single-sex and co-educational 
independent schools showed higher achievement than their counterparts (co-
educational) government schools. Kim & Placier (2004) revealed that attending a 
Catholic school or a non-Catholic private school did not make any difference in 
the science achievement scores of students. 
Young & Fraser (1992b) reported that girls and boys in single-sex schools 
outperform their peers attending coeducational schools with particular reference to 
physics achievement. The relationship between the school, the home and the 
student's performance in physics was also explored tentatively using multilevel 
analysis. The average home background was found to contribute towards student 
achievement to a greater extent when compared with such school effects as school 
type and sex composition of the school. Marker (2000) found that the difference in 
the average academic attainment in science of girls who attend single-sex as 
against coeducational schools is more apparent than real. When adequate control is 
exercised for the different ability levels and the social and ethnic mix of the two 
types of schools, the initial differences between them disappears. The results of the 
study by Dhindsa & Chung (2003) were that the science achievement of male as 
well as of female students in single-sex schools was moderately better than that of 
students in co-educational schools. There was a moderate level of gender 
differences in achievement in single-sex schools, but no sex difference in co-
educational schools. The performance of girls in single-sex schools was much 
superior than that of girls in co-educational schools, whereas performance of boys 
in the single sex school was only marginally better than that of boys in co-
educational schools. Carter (2005) investigated whether girls achieve better results 
in Physical science in single-sex environments or in coeducational classes. 
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Thirteen independent South African schools where children were of similar socio-
economic background were considered. There were significant differences found 
by the administration of the Bonferroni (Dunn) t-tests and Scheffe's Tests in 2000, 
2001 and 2002 to indicate that girls in single-sex schools achieved better results in 
science than the coeducational schools. However, in 1999 and 2003 there was no 
significant difference in the results achieved, and so there may be other factors that 
are more important predictors of achievement than whether the schools are mixed 
or single-sex. 
Garg & Chaturvedi (1992) observed that the mean academic score of rural 
students was lower than the mean academic score of urban students. Fan & Chen 
(1998) examined differences in some major areas of school learning among 
rural/suburban/urban school students. Data from the National Education 
Longitudinal Study of 1988 (NELS: 88) was used in the study. The results showed 
that there are statistically significant differences among the rural/suburban/urban 
students. The students from private schools performed better than those from the 
public schools, regardless of school locality and grade. Young (1998) reported 
differences in student achievement between rural and urban schools in Western 
Australia, after controlling for student background variables. By using multilevel 
modeling techniques, this study demonstrated that the location of the school had a 
significant effect upon student achievement, with students attending rural schools 
not performing as well as students from urban schools. School and classroom 
differences in student achievement were smaller than the student differences, with 
classroom effects explaining much more of the variation than school effects. 
A pilot study conducted by Srivastava & Khatoon (1980) in the schools of 
Mysore city with standard eight students showed that the English medium students 
scored significantly better than those in Kannada medium. Raveendranathan 
(1983) conducted a comparative study of the impact of medium of instruction on 
the science achievement on a sample of 800 secondary school pupils chosen by the 
application of stratified random sampling method. He found that the science 
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achievement of the pupils of English medium classes were higher than those of 
pupils of Malayalam medium classes. Singh (1988) reported that significant 
differences did not exist between the means of achievement scores in mother 
tongue and foreign language (English) of over-achievers and underachievers. 
Narsimhan, et al. (1988) studied the relationship between medium of instruction 
and achievement. They reported that both in the school final and polytechnic 
diploma examinations the English medium students performed better as compared 
to their Telugu medium counterparts. The correlation coefficient between their 
scores in school final and diploma examinations were significant. Yip, Tsang & 
Cheung (2003) compares the science achievement of Chinese students learning 
science through a second language, English, with that of students receiving 
instruction in their mother tongue, Chinese. Based on the scores on a science 
achievement test made up of multiple-choice and free-response questions, the 
English medium students, despite their higher initial ability, were found to 
perform much more poorly than their Chinese medium peers. 
2.6 Miscellaneous 
Sanquinetty (1983) studied influence of students' family background and 
school quality on academic achievement. Science scores reveal a strong 
correlation between family factors, such as parental educational background and 
academic achievement but do not show a strong correlation between academic 
achievement and school factors. Although student moves to higher grade levels, 
school factors do not seem important at any stage in explaining academic 
achievement as long as minimal physical facilities are available. Shukla (1984) 
studies the influence of socio-economic status on achievement of primary school 
children. There were no sex and rural-urban differences in the academic 
achievement of primary school children. SES was positively and significantly 
related to academic achievement. Ghosh (1985) conducted a study on achievement 
of students in chemistry in relation to some determinants. His results reveal that 
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urban students did not show better performance in the achievement test of 
chemistry than rural students. Boys did not show superiority in chemistry over 
girls. There was positive correlation between the scores in achievement test in 
chemistry and education as well as occupation of the parents. Misra (1986) 
reported a positive relationship between socio-economic status, and academic 
achievement of the students. The academic achievement of the rural students was 
lower than the achievement of the urban students. The academic performance of 
girls was superior to the performance of boys. 
Hariharan; Meena; Dash & Acharya (1987) reported that the main affect of 
achievement was found significant in case of all the competence scores, as high 
achievers were found more competent than low achievers in academic 
motivational, personal, social and total competence areas. The schools main effect 
was found significant only on academic competence, as the students of unisex 
schools were found to be more academically competent than those of co-
educational schools. The grades main effect was found significant only in personal 
competence as the students of grade 6 were perceived as personally more 
competent than students of grade 9. Narang (1987) found that socio-economic 
status did not affect academic performance in the city, town and village areas. Rao 
(1990) compared biology achievement of boys versus girls, English medium 
versus Telugu medium schools, private versus govt, schools, residential versus 
non-residential schools and rural versus urban schools. The achievement in 
biology was average. The rural schools, government schools, English medium 
schools and residential schools were better in achievement. 
According to Young & Fraser (1992a) the correlations between student 
characteristics and their science achievement indicated that sex, attitude towards 
science, and ethnicity of the student are comparatively weak correlates of science 
achievement and that verbal and quantitative ability and socio-educational level 
had much stronger correlations. School effects found to be statistically significant 
in influencing student differences in science achievement. No statistically 
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significant variations in sex differences in science achievement between schools 
were found. Kingdon (1999) examines the institutional as well as home 
background factors that boost student achievement in India. Male students perform 
significantly better than female students. Those who take private home tution do 
worse than other pupils. Low caste pupils have significantly lower achievement 
than their non-low caste colleagues. Ma & Klinger (2000) found that gender, 
socio-economic status and native ethnicity were significant predictors of academic 
achievement. School mean SES was significant in mathematics, reading, and 
writing achievement, as was disciplinary climate in mathematics, science, and 
writing. School size and parental involvement significantly affected only the 
relationship between mathematics achievement and individual SES. The findings 
of the Das & Naval (2001) indicated that in terms of correlation between SES and 
achievement, schools differ irrespective of their area (rural/urban) and medium of 
instruction (Gujrati/Hindi/English) it was found significant and positively 
correlated. Achievement of students with high SES is significantly higher than that 
of students with low SES. Achievement of female students is significantly higher 
than that of male students. There were no significant differences between the mean 
achievements of students of different classes. 
In an investigation MuUer, Stage & Kinzie (2001) found that socio-
economic status and previous grades strongly and positively related to eighth-
grade achievement across all racial-ethnic by gender sub groups. Locus of control 
was strongly related to eighth-grade science achievement for all sub groups except 
Asian American males. The quantity of science units completed in high school 
was the only consistent predictor of science growth across al racial-ethnic by 
gender sub groups. The relationships between individual-level factors and science 
growth rates differed greatly for the remaining individual variables. Wobmann 
(2003) found that the students' personal and family characteristics have substantial 
effects on their performance in science. On average, girls performed lower than 
boys. The educational level achieved by the students' parents was strongly 
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positively related to the students' educational performance. Students from 
geographically isolated communities performed worse than those from more urban 
areas. All these effects of students and family characteristics are highly 
statistically significant. 
Liew (2004) studies the factors affecting mathematics and science 
achievement in Malaysia. He found that male students perforaied significantly 
better in mathematics and science achievement than female students. Mother and 
peer's perceived usefulness of the subject were significant predictors of science 
achievement. Parent's education and family structure were significant predictors 
of mathematics achievement. There is some evidence that engagement in extra 
classes outside formal schooling is associated with science achievement when 
controls for school characteristics were added. All school characteristics (schools 
located in geographically isolated, village/rural area, sub-urban, or urban area) are 
significantly related to mathematics and science achievement. Another study by 
Barry (2005) reported that students from low socio-economic status have lowest 
test scores. Increase in number of siblings and participation in positive activities 
with peers decreased test scores while participating in extracurricular activities 
increased test scores. Minority students scored less than non-minority students. 
Students who do not have English as first language scored less than students with 
English as their first language. 
Elijio & Dudaite (2005) studies the impact of some social, economical, and 
educational factors on students' mathematics achievement. The home-related 
factors include parents' education and possession of various educational resources 
at home. A very strong relationship between the mathematics and the type of 
school locality (urban/rural) was found. According to Moriana; Alos; Alcala; Pino; 
Herruzo &, Ruiz (2006) there was no significant difference in the study's main 
socio demographic variables (student age, parents' age and number of 
siblings).Students in the extra-cumcular activity group obtained significantly 
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better results than those does not participated. Students who are involved in mixed 
activities (sports related activities) obtain better academic results. 
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Chapter - 3 
a^^a^ 
METHODOLOGY AND DESIGN OF THE STUDY 
The term "methodology" is used to describe methods or tools used for data 
collection. The design of a piece of research refers to a practical way in which the 
research was conducted according to a systematic attempt to generate evidence to 
answer the research questions. According to Selltiz, Wrightsman & Cook (1981), 
design is the deliberately planned arrangement of conditions for analysis and 
collection of data in a manner that aims to combine relevance to the research 
purpose with economy of procedure. This chapter explains the design of the study 
in detail. It includes a detailed description of the methods which was used in the 
conduct of the study, type of the data pertaining to study needed, the tools and 
techniques used for their collection, and the procedure by which they have been 
collected. The details about the nature of the population, the size of sample, the 
method of sampling, tools, procedure of data collection, statistical methods to be 
employed are also provided in this section. 
3.1. Methodology 
The method adopted for the present study can be categorized in descriptive 
and statistical manner. Rosenthal & Rosnow, (1991) defined descriptive research 
as its goal of the careful mapping out of a situation or set of events in order to 
describe what is happening behaviourally. Such studies describe and interpret 
what is, describing, recording, analyzing and interpreting conditions that exist. 
Descriptive research studies are designed to obtain information about the current 
status and phenomena. Descriptive studies may be focused to investigate 'what 
exists' with respect to variables or conditions in the present situation. According to 
Nwankwo (1984), descriptive research is a systematic description of facts, 
qualities or characteristics of a given population or event which factually and 
accurately answer a given question posed by the problem under investigation. 
Isaac and Michael (1972) described the objectives of a descriptive research as; 
• to collect detailed factual information that describes existing 
phenomena, 
• to identify problems or justify current conditions and practices and 
• to make comparison and evaluation. 
Descriptive research, also known as statistical research, describes data and 
characteristics about the population or phenomenon being studied. It is concerned 
with conditions or relationships that exist, opinions that are held, processes that are 
going on, effects that are evident and trends that are developing. Descriptive 
research answers the questions who, what, where, when and how. It can use 
qualitative or quantitative methods to describe or interpret a current event, 
condition or situation. Basic characteristics of descriptive research provide a 
descriptive analysis of a given population or sample; qualitative and quantitative 
or a combination of both types of data can be presented and hypotheses or broad 
research questions are used. 
The descriptive investigations are of immense value in solving problems of 
children school organization, supervision and administration, curriculum, 
teaching, methods and evaluation. There are number of questions arise pertaining 
to these aspects of education. The descriptive investigations aim at answering 
these questions by providing the required information that is useful to teacher and 
administrators in understanding the existing educational problem and also in 
suggesting ways of addressing them. The problems in education directly involve 
people and the situations precipitating from these problems are consistently in a 
state of change. To keep abreast of changes, descriptive studies conducted at 
different intervals with representative groups of people are immensely helpful. 
Descriptive research methods are non-experimental and they deal with the 
relationships among non-manipulated variables. Since the events or conditions 
have already occurred or exist, the researcher merely selects the relevant variables 
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for the analysis of their relationships. Because of its flexibility and the fact that it 
deals with current topics, descriptive research is probably the most popular form 
of research in education today. At times, it is the only means through which 
opinions, attitudes, suggestions for improvement of educational practices and 
instructions, and other data can be obtained. It is also popular because data can be 
collected form a wide variety of sources. To achieve above mentioned goals, the 
present study has been designed to be executed in different steps as given below. 
3.2. Sample 
Data are the fundamental base in any statistical investigation and they may 
be collected either through 'Census' or 'Sampling' method. However, sampling 
method has become more popular these days. The assumption is that if the units of 
a sample are selected at random, its characteristics and inferences will almost be 
same as they exist in the universe. In this context, sampling has become an 
important tool for the tests of significance. In this regard Jastram (2003) has 
observed that it is indeed a great scientific achievement towards an intellectual 
mastery of the world around us to generalize logically and precisely about 
thousands of values which we have not seen, simply upon the evidence afforded 
by, say, 50 or a 100 of those values. 
The problem of actual selection of the sample of required type and size 
becomes indeed very crucial for any systematic and scientific method of enquiry. 
Adequate sampling design involves a number of considerations such as nature and 
characteristics of the population from which the sample is to be drawn, 
accessibility of time and resources at the disposal of the investigator and 
appropriateness of the statistical treatment of the data etc. 
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3.2.1. Size of the sample 
The worth of a study is judged by several criteria including the size of the 
sample. The number of the units to be included in a population sample, by and 
large, depends upon the purpose of the study, the use of results in decision making 
and the statistical techniques to be used. There is however, little doubt that other 
factors being equal, larger the sample the greater should be the accuracy of results, 
but most investigations find this ideal to be really difficult to achieve and in 
selection of the sample some compromise is made such that neither the resultant 
data becomes unmanageable to handle, nor do the generalization and findings 
arrived at become questionable on account of inadequacy of the sample. 
Since the study had to be confined to willing and cooperating teachers and 
principals, it does not claim that the sample was selected strictly randomly. The 
principle of randomness was adopted to the extent of its practicability. Access to 
students and their cooperativeness admittedly were the main factors in selection of 
sample for the main study. 
Furthermore, the sample size had slightly varied at different stages of 
investigations. However, the main sample and the sub-samples were sufficiently 
large as also representative of the students of secondary schools in general and is 
given in table 3.1 
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Table 3.1: General description of the sample 
Sample used for: 
1. Development of multimedia information technology 
attitude scale. 
2. Development of science achievement test. 
3. Study of relationship between science achievement of 
secondary school students and: 
(a) Attitude towards multimedia 
(b) Socio-economic status 
(c) Personal factors 
(d) Institutional factors 
Size 
250 
300 
1500 
1500 
1500 
1500 
3.2.2. Sample used for the development of Multimedia information technology 
attitude scale (MITA) 
The initial form of MITA Scale was administered to 250 graduate students 
(135 male and 115 female students) randomly sampled from five faculties like 
Computer Science, Science, Social Science, Commerce and Arts of Aligarh 
Muslim University(AMU), Aligarh (minority managed Central University of 
India). 
3.2.3. Sample used for the development of Science achievement test (SAT) 
Science achievement test was administered to 350 secondary school 
students (200 male and 150 female students) randomly sampled from twelve 
secondary schools out of which three were girls' schools, one was co-educational 
and the rest were boys' schools located in rural and urban areas of Aligarh district. 
These schools belong to different categories of management and range from good 
to poor in regard to standard of performance of their pupils. Thus, the sample 
selected for the science achievement test constituted a cross section of secondary 
school students. 
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3.2.4. Sample used for the study of relationship between science achievement 
and attitude towards multimedia information technology, socio-
economic status, personal and institutional factors 
The sample used for study of secondary school students' achievement in 
science forms the main sample of the study in view of the objective of the 
investigation which sought to find its relationship with some other student 
characteristics of students such as attitude towards MIT, socio-economic status, 
personal and institutional factors. In all 1500 students were involved in the study of 
the relationship between science achievement and their attitude towards MIT, socio-
economic status, personal and institutional factors. All students who participated in 
the investigation were studying science as one of their academic subjects at 
standard 9 ; their ages ranged between 15 and 17 years. 
It should be mentioned that these students have been chosen from 30 
schools of Western U. P., India (Table 3.2 and 3.3). Out of these seven are girls' 
schools; eighteen co-educational and the rest are boys' schools. Again, these 
schools constitute different categories of management, some of them are privately 
managed and some managed by government. Also the sample schools range from 
very good to poor in their performance. For instance, Our Lady of Fatima school 
of Aligarh, English medium school is run on the lines of private school and has a 
very high reputation and is considered to be prestigious. Pupils in these schools 
pay high tuition fees and belong to well-to-do families with a high socio-cultural 
background. Schools such as Swami Satyanand Saraswati Vidhyamandir of 
Siyana, considered as poor school. Generally the pupils in these schools come 
from lower socio-economic strata of the society. 
Out of 30 schools selected 18 were private which include 1008 students and 
12 were government schools which includes 492 students. The data in table 3.4 
clearly shows that number of students from private schools were nearly double 
from that of government schools. Further 411 students were selected from 5 
convent and 1089 students from 25 non-convent schools. The data clearly 
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Table 3.2: Distribution of sample by private, government school and gender 
IS.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
Institutions 
Our Lady of Fatima Hr. Sec. School (O.L.F.) 
A.M.U. Girls High School (A.M.U.G.H.S) 
Shrimad Brahmananad Inter College (S.B.S.I.C.) 
Ingraham Institute (I.I.) 
S.T.S. High School (S.T.S.H.S.) 
Blue Bird Senior Sec. School (B.B.S.S.S.) 
Gagan Public School (G.P.S.) 
Tikaram Inter College (T.I.C.) 
St. Fidelis Senior Sec. School (S.F.S.S.S.) 
Three Dots Senior Sec. School (T.D.S.S.S.) 
Chiranjeelal Balika Inter College (C.B.I.C.) 
Rashtriya Kanya Inter College (R.K.I.C.) 
Rashtriya Vidhyalaya (R.V.) 
Nirmala Convent School (N.C.S.) 
All Saints School (A.S.S.) 
Khalsa Montessori Senior Sec. School (K.M.S.) 
Shri Lalita Prasad Kanya Inter College 
(S.L.P.K.I.C.) 
Kendriya Vidhayalaya (K.V.) 
Delhi Public School (D.P.S.) 
Renaissance Public School (R.P.S.) 
Chattrapati Shivaji Saraswati Vidhyamandir 
(C.S.S.V.) 
Champa Agarwal Kanya Inter College 
(C.A.K.I.C.) 
Leelawati Convent School (L.C.S.) 
Maharaja Agrasen Public School (M.A.P.S.) 
Loyal Public School (L.P.S.) 
Alpine Public School (A..P.S.) 
Jaypee Vidhyamandir (.T.V.M.) 
Arya Kanya Inter College (A.K,I.C.) 
Swami Satyanand Saraswati Vidhyamandir 
(S.S.S.V.) 
Bhukan Saran Gandhi Memorial (B.S.G.M.) 
Total 
Pvt.(P)/ 
Govt.(G) 
P 
G 
G 
P 
G 
P 
P 
G 
P 
P 
P 
G 
G 
P 
P 
P 
G 
G 
P 
P 
G 
G 
P 
P 
P 
P 
P 
G 
P 
G 
30 
Boys 
74 
42 
30 
51 
34 
39 
64 
31 
44 
34 
41 
30 
24 
31 
26 
28 
30 
21 
24 
19 
30 
33 
33 
813 
Girls 
26 
31 
41 
21 
11 
46 
36 
19 
31 
53 
41 
24 
20 
38 
16 
14 
18 
45 
15 
19 
11 
16 
24 
41 
30 
687 
Total 
100 
31 
42 
71 
51 
55 
50 
46 
100 
50 
31 
53 
44 
75 
65 
50 
38 
40 
45 
44 
28 
45 
45 
40 
35 
35 
54 
41 
63 
33 
1500 
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Table 3.4: Total number of students of different types of schools 
Type of Institution 
Private 
Government 
Convent 
Non-Convent 
Boys' School 
Girls' School 
Co-educational School 
Urban School 
Rural School 
English Medium 
Hindi Medium 
Multimedia School 
Non-multimedia School 
Number of 
Schools 
18 
12 
5 
25 
5 
7 
18 
22 
8 
21 
9 
18 
12 
Number of 
Students 
1008 
492 
411 
1089 
198 
285 
1017 
1155 
345 
1140 
360 
996 
504 
indicates that the non-convent schools were 5 times of convent schools. Out of 
1500 students 198 were from boys' schools, 285 from girls' school and 1017 were 
from co-educational schools. The sample includes 5 boys',7 girls' and 18 co-
educational schools, 1155 students were selected from 22 schools of urban areas 
and 345 students were selected from 8 schools of rural areas. Further, out of 30 
schools, 1140 students were selected from 21 English medium schools and 360 
students were selected from 9 Hindi medium schools. The data clearly indicates 
that students of English medium schools were nearly 3 times than the students of 
Hindi medium schools. Out of total sample of 1500 students, 996 students were 
from 18 multimedia schools (schools having computer education in their 
curriculum) and 504 students were from 12 non-multimedia schools (computer 
education is not in their cuiriculum). The data clearly shows that multimedia 
schools were more in number than non-multimedia schools. 
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An examination of the particulars of students under study contained in table 
3.5 reveals that the number of the male students (813) is more than that of female 
students (687). Further, out of total number of students 357 were Muslim and 1143 
were Non-Muslim. The data clearly indicates that Non-Muslim students were 
three times more than that of Muslim students. For studying the relationship 
between parents education on their children's achievement in science, the data was 
categorized into three groups, i.e. having received education upto class 12' , 
degree level (graduate and postgraduate) and professionals (doctors, engineers, 
teachers, businessmen, etc.). On the basis of fathers' education, out of 1500 
students,444 students belongs to 'upto 12' group';678 students belongs 'degree 
level group' and 378 students belongs to 'professional group'. On the basis of 
mothers' education, out of 1500 students, 654 students belongs to 'upto 12"' 
group';690 students belongs 'degree level group' and 156 students belongs to 
'professional group'. To find out the relationship between fathers' occupation and 
achievement in science of their children, the total sample of the students was 
categorized into three groups on the basis of fathers' occupation, i.e. professionals, 
businessman and others (daily wagers, peon, clerks, etc.). Out of the total sample, 
855 were such students whose fathers belongs to 'professional group'; 417 were 
such students whose fathers belongs to 'businessman group' and 228 were such 
students whose fathers belongs to 'other group'. Further, out of the total sample 
1335 were children of housewife mothers and 165 were children of working 
mothers. For studying the effects of family size on science achievement, students 
were categorized into two groups as family size 'upto 5' and 'more than 5'. Out of 
1500 students, 846 students have 'upto 5' family size and 654 come from the 
families of 'more than 5' family size. Further to see the influence of assistance in 
studying at home on science achievement the students were categorized in three 
groups, that is, familial assistance (parents, brothers and sisters), no assistance 
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Table 3.5: Distribution of total sample on the basis of their personal factors 
and their percentages 
Total Number of Students 
Gender 
Religion 
Father's education 
Mother's education 
Father's occupation 
Mother's occupation 
Family size 
Pre-primary education 
Type of primary education 
Type of assistance 
Computer access 
Internet access 
Friends interested in 
computers 
Time spent on study at home 
School sponsored activities 
Tours organized by school 
Non-school hours playing 
with friends 
Choice of Stream 
Male 
Female 
Muslim 
Non-Muslim 
Upto U"^ 
Degree level 
Professional 
Upto ll"^ 
Degree level 
Professional 
Professional 
Businessman 
Others 
Housewife 
Working 
Upto 5 
More than 5 
Yes 
No 
Convent 
Private 
Government 
Familial assistance 
No assistance 
Tutor/Coaching 
Access 
No access 
Access 
No access 
Yes 
No 
Upto 2 hrs. 
More than 2 hrs. 
Yes 
No 
Yes 
No 
Upto 2 hrs. 
More than 2 hrs. 
Science 
Non-Science 
1500 
813 
687 
357 
1143 
444 
678 
378 
654 
690 
156 
855 
417 
228 
1335 
165 
846 
654 
468 
1032 
378 
795 
327 
345 
630 
525 
1110 
390 
711 
789 
1230 
270 
264 
1236 
1179 
321 
693 
807 
948 
552 
1185 
315 
% 
54.20% 
45.80% 
23.80% 
76.20% 
29.60% 
45.20% 
25.20% 
43.60% 
46.00% 
10.40% 
57.00% 
27.80% 
15.20% 
89.00% 
11.00% 
56.40% 
43.60% 
31.20% 
68.80% 
25.20% 
53.00% 
21.80% 
23.00% 
42.00% 
35.00% 
74.00% 
26.00% 
47.00% 
53.00% 
82.00% 
18.00% 
17.60% 
82.40% 
78.60% 
21.40% 
46.20% 
53.80% 
63.20% 
36.80% 
79.00% 
21.00% 
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(self-study) and assistance by tutor/coaching centers. Out of total sample 345 
students have taken familial assistance, 630 comes under the category of no 
assistance and 525 students have taken assistance of tutor or coaching centers. The 
number of students having access and not having access to computer and internet 
were 1110 & 390, 711& 789 respectively. This shows only 74% and 52% 
secondary school students know how to access computer and internet respectively. 
Out of total students, 264 students spent upto 2 hours on study at home and 1236 
students spent more than 2 hours on study at home. It is clear from the table 3.3 
that those students who spent more than 2 hours on study were approximately four 
times than those students who spent upto 2 hours on studies. Out of the total 
students 1179 participated in school sponsored activities and 321 didn't participate 
in such kind of activities. Further 693 were such students who have attended tours 
organized by schools and 807 were such students who have never attended any 
such tour. The data clearly shows that number of students who have attended tours 
organized by schools were less than those who have not attended any such tours. 
Further to see the influence of choice of stream after high school on science 
achievement, all the students were divided into two categories, i.e. those who will 
opt for science stream and those who will opt for non-science (arts and commerce) 
stream. Out of total 1500 students, 1185 wanted to go for science and 315 were 
interested in taking up non-science course. 
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3.3. Data collected for the study 
The following baseline data were collected for carrying out the present 
investigation: 
1. Data used for development of Multimedia information technology 
attitude scale. 
2. Scores on the science achievement of the students. 
3. Scores of the students' socio-economic status. 
4. Scores of the students' personal factors. 
5. Scores of the students' institutional factors. 
3.4. Tools used 
After careful considerations following tools were selected or developed for 
collecting data. Detailed descriptions of these tests are given in the next chapter. 
3.4.1. Multimedia information technology attitude scale 
This scale was prepared and standardized by the investigator, to measure 
attitude towards various aspects of multimedia. This attitude scale consists of 20 
statements of Likert type. The reliability coefficient of the MITA scale is 0.86 as 
reported by its author and as calculated by split-half method and when corrected 
by Spearman-Brown Prophecy Formula increased to 0.92. Another method is used 
to estimate the reliability of the test is the simplified Kuder-Rechardson Formula 
which gives reliability as 0.93.The score range of this tool extends from 20 to 100 
with a mean of 60. Responses are made on a 5-point scale and the response 
categories are assigned weights froml to 5. The responses of MITA scale were 
expressed in terms of the five categories, that is. Strongly Agree, Agree, 
Undecided, Disagree and Strongly Disagree. The scoring scheme used here was 
just like that of Likert's Method and therefore, provided a score of 5 to each 
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response marked under 'Strongly Agree', a score of 4 to each response marked 
under 'Agree', a score of 3 to each response marked under 'Undecided', a score of 
2 to each response marked under 'Disagree', and a score of 1 to each response 
marked under 'Strongly Disagree'. This was done for positive statements; the 
scoring method was reversed for negative statements. The summation of scores 
earned by a student on all the statements was taken as his 'Attitude Score'. The 
total score indicates the favourableness and unfavourableness of student's attitude 
towards MIT depending on their higher and lower score. Higher the attitude score 
of a student, the more favourable will be his attitude towards MIT whereas lower 
the attitude scores of a student corresponds to more unfavourable of his attitude 
towards MIT.A specimen of MITA Scale is given in Appendix A-2. 
3.4.2. Socio-economic status scale (modified by the investigator) 
The investigator used the 'Socio-Economic Status Scale' (SESS-U) 
developed by Gyanendra P. Srivastav and further modified by the investigator (by 
including mother's education, income and social participation) to obtain the 
information about the socio-economic status of students. Reliability of modified 
scale was found to be 0.92. This scale consists of 10 item statements divided into 
different sub-items covering the different aspects of SES. The following table 
shows the scoring of the scale and the different categories of socio-economic 
status as related to raw scores. 
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The scoring of socio-economic status scale 
Variables 
Education (Father) 
Occupation (Father) 
Income (Father) 
Education (Mother) 
Occupation (Mother) 
Income (Mother) 
Order of Birth 
House rented (amount) 
House rented (no. of 
rooms) 
Modem gadgets 
Pocket money 
Social participation 
Newspaper and magazine 
subscription 
Internet facility 
Reaching School 
Item No. 
1(a) 
(b) 
(c) 
2(a) 
(b) 
(c) 
3 
(a) 
(b) 
5 
6 
7 
8 
9 
10 
A 
8 
10 
12 
8 
10 
12 
5 
15 
10 
10 
5 
8 
5 
10 
10 
B 
4 
5 
10 
4 
8 
5 
3 
5 
5 
8 
0 
0 
0 
5 
5 
C 
2 
0 
1 
2 
5 
1 
1 
3 
1 
6 
0 
1 
D 
0 
0 
0 
0 
1 
4 
E 
0 
The scores on each item were added to give a mean total score for the scale. A 
copy of SES Scale is given in Appendix A-3. 
3.4.3. Science achievement test 
The data concerning students' achievement in science were gathered by 
administering to sample, a standardized instmment developed by the investigator. 
The test consists of 50 items multiple choice type, composed of 16 items from 
physics, 19 from chemistry and 15 items from biology. The split-half method was 
used to determine the reliability of the test. The reliability coefficient of the 
instrument was found to be 0.82 after the application of Spearman-Brown 
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Formula. Simplified form of Kuder-Rechardson Formula is also used to estimate 
reliability of the test which gives 0.85. Science achievement test was objective 
type with multiple choice test consisted of 50 items with four alternatives each. 
There was one best answer for each question. A right answer was scored as 1 and 
a wrong one was scored as 0. The total scores on the test was equal to the number 
of the items responded correctly by any individual. Summation of scores earned 
by a student in total test was taken as his/her achievement scores in science. A 
copy of SAT is given in Appendix A-4. 
3.4.4. Personal information slieet 
The personal information sheet was prepared by the investigator. This sheet 
contains such questions which aim at eliciting information about the students' 
personal characteristics such as grade, gender, religion, parental education and 
occupation, size of the family, assistance in study at home which has direct or 
indirect effect on science achievement. Apart from these factors certain social, 
cultural and familial factors also influence the science achievement which is also 
included by the investigator. Important among these are pre-primary education 
received, type of primary education received, etc. Investigator has also tried to 
observe that whether interest of student influence the achievement in science such 
as participation in school sponsored activities, tours organized by schools, 
computer and internet access, choice of stream, time spent on study at home, non-
school hours spent playing with friends, etc. Differential weighting was used for 
scoring response of 18 items or questions which sought different information. All 
items in this scale had either two or three options with few exceptions which were 
multiple choice type. The students were instructed to put a tick mark (v )^ against 
the alternative which suits them. A copy of personal information sheet is given in 
Appendix A-1. 
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3.5. Methods of data collection 
In order to collect the systematic data, it was essential to approach subjects 
personally and the investigator did the same. The relevant data about the 
achievement in science of secondary school students on the basis of various 
factors were collected with the help of measuring tools which were given in the 
aforesaid section. In this regard first of all, prior permission from the Principals of 
those schools from which the samples were selected was obtained and a schedule 
of administering the tests was fixed with them. After contacting students, the 
investigator explained the objectives of the study to them. The respondents were 
assured that the information provided by them would be kept confidential. Then, 
the investigator distributed all the tests in booklet form among the students. They 
were also asked to go through the general instructions given on the top of the front 
page of the booklet before filling the given entries. Lastly, the students were asked 
to read the questions and statements carefully and requested to give their 
responses. Doubts and confusions were made clear by the investigator before 
moving to the next item. The investigator also gave full freedom to the students to 
ask the meaning of the words or sentences which are beyond their understanding 
except in case of achievement test in science. Moreover, there was not any kind of 
undue stress and control over the students at the time of completion of the scale. 
After completion, it was collected from the students and before permitting them to 
leave the room the booklets were carefully checked by the investigator whether all 
the items were answered or not. If any blanks were left the students were asked to 
complete the same before leaving the classroom. 
3.5.1. Hurdles in data collection 
Unfortunately, the data collection work was delayed due to many 
unforeseen difficulties. The main difficulties encountered were as follows: 
1. Cooperation of teachers and principals-One of the main hurdles that 
the investigator encountered during the data collection of students 
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emanated from the lack of cooperation of teachers and principals. 
Many of the senior teachers did not allow the investigator to enter the 
classroom. 
2. Holidays and vacations-Winter vacations, gazetted holidays, half-
working days on week ends in the local schools, short periods on 
Friday in some schools, inspection days etc. proved to be other 
obstacles in smooth collection of data. 
3. Examination problems-Moreover, various examinations such as 
terminal, monthly and class tests also proved hurdles in the normal 
work of data collection. 
4. B.Ed trainees-There was a great rush of B.Ed trainees in almost every 
school which, in turn, jeoparadised the normal activities of schools. 
3.6 Statistical techniques employed 
In accordance with the objectives of the study the obtained data were 
analyzed and for data analysis specific statistical techniques were chosen only 
after the investigator found them to be most appropriate and compatible for the 
collected data. Each statistical method is based upon its own specific assumptions 
regarding the nature of the sample and research conditions. These factors are 
considered in advance. Following statistical measures were used for analyzing the 
data: 
• Determination of the reliability and validity of the MITA scale. 
Socio-economic status scale and science achievement test using 
known techniques. 
• Computation of mean percentage of science achievement test. 
• Computation of mean and standard deviation. 
• Use of linear measure of correlation (Pearson's Product Moment 
Coefficient Correlation). 
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• Use of F-test for measuring the significance of difference among 
many means. 
• Use of t-test for measuring the significance of the difference. 
Assumptions underlying the use of the Product Moment Correlation and t-
test 
It may be relevant here to mention assumptions underlying the use of the 
Product moment correlation and the t-test and how they satisfied before the use of 
their techniques. 
Before correlation is computed the data is tested to see if two conditions 
exist. The first of these conditions is that we have linear regression which means 
that our points on the scattergram tend to fall along a straight line the second 
condition that we should look for its homoscedasticity which means that the 
standard deviations of the arrays tend to be equal. 
To the extent that data are not linear, the size of the computed r is 
diminished. The size of the r reflects the amount of variance which can be 
accounted for by a straight line. When the data is primarily curvilinear, eta 
coefficient of the correlation can be used, but this is not the case with present 
study. 
In the present study it was assumed that the data are linear. Consequently, 
Product Moment Correlation was found out between total distribution of scores of 
the variables put into correlation. 
When the analysis of t-test is used, the following assumptions should be 
met: 
1. The individuals in the various sub-groups should be selected on the 
basis of random sampling from noraially distributed population. 
2. The variance of the sub-groups should be homogeneous. 
3. The sample comprising the groups should be independent. 
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The logic of t-test analysis requires all three assumptions. The first and 
third assumptions depend upon the adequacy of the experimental design. This 
emphasizes the necessity for careful planning prior to the execution of statistical 
tests. 
3.6.1 Analysis of Variance 
A composite procedure for testing simultaneously the difference between 
several sample means is known as the analysis of variance. It helps to know 
whether any of the differences between the means of the given samples are 
significant. The technique of analysis of variance is a single composite test of 
significance, for the difference between several group means and demands the 
derivation of two independent estimates of the population variance, one based on 
variance of group means(between-groups variance) and the other on the average 
variance within the groups (within-groups variance). Ultimately, the comparison 
of the size of between-groups variance and within-groups variance called F-ratio. 
The procedure for the analysis of variance included the following main tasks: 
1. The variance of the scores for all groups was combined into one 
composite group, known as the total groups variance (V,). 
2. The mean value of the variances of each of the groups, computed 
separately, was known as the within-groups variance (Vw). 
3. The difference between the total groups variance and the within-
groups variance was known as the between-groups variance (V,. -
Vw=Vb). 
4. The F ratio was computed as follows:-
p _ V(, between- groups variance 
V„ with in - groups var iance 
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3.6.2 Significance of difference between two means (t-test) 
When t-test is used for data analysis, the following assumptions were made-
1. The individuals were selected on the basis of random sampling 
from the normally distributed population. 
2. The variance of the sub-groups were homogeneous. 
3. The sample consisted of different and independent sub-groups. 
Value oft can be calculated as follows-
M, - M , Difference between means 
t = 
' 2 _ 
SED Standard error of difference between means 
Where, Mi= Mean of the first group 
M2 = Mean of the second group 
SED = Standard Error of the difference between two 
independent means 
SED was calculated with the help of following formula-
Where, SEMi = Standard Error of the first mean 
SEM2= Standard Error of the second of the second mean 
For calculating SEM, the formula used was-
S E M = ^ 
Where, SD = Standard Deviation 
N = Number of students 
After going through the above process, t-value was calculated by the following 
formula-
T = M^  -M2 
VSEM1-SEM2 
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3.7.3. Coefficient of Correlation 
The term correlation (or covariation) indicates the relationship between two 
such variables in which change in the values of one variable, the values of other 
variable also change. The coefficient of correlation was computed by product 
moment coefficient of correlation or Pearson's correlation coefficient and 
symbolically represented by r. In calculating coefficient of correlation, the 
following steps are taken: 
1. First of all, arithmetic means of X and Y series are calculated 
2. Deviations are found out in both the series and these deviations are 
denoted by x and y. 
3. The deviations are squared up also and their totals Zx^  and Sy^ are 
obtained. 
4. The corresponding deviations are multiplied and the sum of such 
multiplication is denoted as Zxy. 
5. After making these calculations, following formula is applied: 
Zxy 
/Ix^Z/ 
Where, x = X - X 
y = Y-Y 
3.8. Null hypothesis 
The hypothesis is a statement. It is a prediction or proposed solution to a 
problem based on prior knowledge or information gathered. It is an 'educated 
guess' about the outcome of the experiment. Null Hypothesis (HQ) is a starting 
point of solving a problem related to the significance of difference between means. 
In its simplest form the hypothesis asserts that there is no real difference in the 
sample and the population in the particular matter under consideration (hence the 
word "null" which means invalid, void, or amounting to nothing) and that the 
difference found is accidental and unimportant arising out of fluctuations of 
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sampling. In the course of a study or an experiment, the null hypothesis is stated, 
so that it can be tested for possible rejection under the assumption that it is true, i. 
e. the alternative hypothesis (H|), which is an operational statement of the 
investigator's research hypothesis, is accepted. The tests of null hypothesis are 
generally called tests of significance, the outcome of which is stated in terms of 
probability figures or levels of significance. The rejection of the null hypothesis 
indicates that the differences have statistical significance and the acceptance of the 
null hypothesis indicates that the differences are due to chance. 
3.8 Setting up the level of significance or confidence 
Having set up the hypothesis, the next step is to test the validity of Ho, 
against that of Hi, at a certain level of significance. Levels of significance is used 
to know whether a difference is to be taken statistically significant or not and 
depends upon the probability that the given difference could have arisen by 
chance. The confidence with which the researcher rejects or retains a null 
hypothesis depends upon the significant level adopted. At times the researcher 
may decide to depend upon the probability that the given difference could have 
arisen by chance. At times the researcher may decide to use 0.05 or 5% level of 
significance by rejecting a null hypothesis (when a hypothesis is rejected at the 5% 
level it is said that the chances are 95 out of 100 that the hypothesis is not true and 
only 5 chances out of 100 that it is true). At times, one may prefer to make it more 
rigid and therefore, use the 0.01 or 1% level of significance. If a hypothesis is 
rejected at this level, the chances are 99 out of 100, that the hypothesis is not true 
and that only 1 chance out of 100 is true. 
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3.9. One-tailed and two-tailed test of significance 
Under the null hypothesis, difference between the obtained means (M1-M2) 
may be either plus or minus or as often in one direction as in the other form the 
true difference of zero. 
3.9.1 One-tailed test: 
It is also known as one-sided test. It is a test in which rejection region is 
located in one side or in one tail of the distribution of testing statistic and on the 
basis of side of tail it may be 'Left Tail' or " Lower Tail Test' or 'Right Tail or 
Upper Tail Test'. For this test at 0.05 level the 5% area of rejection is either at the 
upper tail or at the lower tail of the curve and the t-value is ± 1.64. For a one-tailed 
test at 0.01, the value for rejection of the null hypothesis is ± 2.33. 
3.9.2 Two-tailed test: 
In making use of the two-tailed test for determining the significance of the 
difference between the two means, one should know whether or not such a 
difference between two means really exists and how trustworthy and dependable 
this difference is. In all such cases, investigator merely try to find out if there is a 
significant difference between two sample means; whether the first mean is larger 
or smaller than the second, is of no concern. Investigator does not care for the 
direction of such a difference, whether positive or negative. It is one in which the 
investigator is interested in evaluating the difference between the groups. In this 
rejection region is located in both the tails of the sampling distribution. For a two-
tailed test at 0.05 level, the 5% area of rejection is divided equally between the 
upper and lower tails of the curve and the t-value is ± 1.96. For this test at 0.01, 
the t-value is ± 2.58 
87 
W:^'MM 
% • - < 
Chapter - 4 
RESEARCH TOOLS 
The dependability of research findings is not only determined by planning, 
methodology, data analysis and inteipretation but also on tools that are used to 
collect information or data. In a research study, while selecting research tools 
many considerations have to be kept in mind- such as objectives of the study, the 
amount of time to be devoted for the study, availability of suitable tests, their 
statistical characteristics ,etc. 
The tools used for collection of data for this study have been briefly 
discussed in the preceding chapter. It would be recalled that Multimedia 
information technology attitude (MITA) scale was developed by the investigator, 
whereas, Socio-economic status (SES) scale developed by Srivastava (1971) was 
modified by the investigator and Science Achievement Test (SAT) was 
constructed by the investigator. The present chapter is devoted to the discussion of 
the methods of their construction. 
4.1 Multimedia information technology attitude scale (MITA) 
Various computer attitude scales (CAS) have been developed e.g. 
Robertson et.al, (1995); Selwyn,(1997); Richter,et.al (2000); Smith,et.al (2000); 
Palaigeorgiou,et.al, (2005); Wang,et.al (2007), but the CAS developed by Loyd 
and Gressard (1984) is one of the most often applied scales to undergraduate 
students. This scale consists of four subscales: computer anxiety, computer 
confidence, computer usefulness and computer liking and the reliability coefficient 
for these subscales was found to be 0.90, 0.89, 0.89 and 0.82 respectively while 
the total score was estimated as 0.95. Dambrot et al. (1985) developed a 20 item 
computer attitude scale which consisted of nine positive and eleven negative 
statements about computers. The authors reported that coefficient alpha=0.84 
while Zakrajsek et al. (1990) reported that coefficient alpha= 0.86 for the entire 
scale. Nickell and Pinto's (1986) 20-item (5 point Likert) computer attitude scale 
was also included. The CAS is composed of eight positive and twelve negative 
statements about computers. Hudiburg (1989) reported a coefficient alpha=0.81. 
Popovich et al. (1987) developed the attitudes toward Computer Usage Scale, a 
40-item scale of general positive ATC whereas five items were labeled negative 
ATC. Popovich et al. (1987) and Zakrajsek et al. (1990) both reported that 
coefficient alpha=0.84 for the 20-item version of the scale. Computer attitude 
scales can be analysed into several intrinsic variables, such as computer anxiety, 
computer liking, perceived usefulness, self-confidence and perceived 
consequences for society (Loyd & Gressard, 1984; Heinssen et.al 1987; Robertson 
et.al 1995; Levine and Donitsa- Schmidt 1998; Coffin& Maclntyre, 1999; 
Richter,et.al 2000; Beckers & Schmidt 2001; Hasan,2003) 
This MITA scale was prepared and standardized by the investigator, to 
measure attitude towards multimedia. This attitude scale consists of 20 statements 
of Likert type representing attitudes towards various aspects of multimedia, such 
as its importance, their uses, its effectiveness in the educational process and its 
role in daily life. 
At a first step towards the construction of the MITA scale, forty statements 
expressive of attitudes towards computer were written after a careful study of 
related literature and discussion with several experienced computer teachers and 
computer experts. The draft form thus prepared was released for experts' opinion 
who were requested to judge the worth of each statement against the following 
criteria: 
1. The statement should be in simple and understandable language. 
2. The statement should be clear and unambiguous sematically so 
that it is interpreted uniformly by all respondents. 
3. The statement should not be double barreled; it should express one 
single idea or issue. 
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4. The statement should be relevant, i.e., there should be congruence 
between the statement and the definition of the concept of MITA 
scale as accepted in the study. 
As a result of experts' comments some of the statements were modified and 
some omitted. The revised version of the initial MITA scale contained 31 
statements. Half of the items written positively and the other half negatively, a 
requisite cited by Likert (1932) that curbs set responses on the part of the subjects. 
Nunnally (1967) recommends the use of negatively and positively worded items to 
reduce response set when measuring the same construct. Response set occurs 
when respondents fail to discriminate among the items and respond to every 
question in the same manner (e.g. circle all 4's on a 5 point Likert scale).In an 
effort to ensure that respondents read the questions in a thoughtful manner, 
negatively worded items should be included. Negatively worded items do not 
necessarily contain a negative indicator such as "no", "not" or "never". It does, 
however, expect from a respondent to disagree with a statement if he/ she is 
positive about any aspect. For example, if a respondent feels comfortable with 
computer work, he/she should disagree with the statement, "I get easily bored 
when working with computer". 
Instructions to the subjects required then to respond to each of the items on 
a 5-point scale and the response categories being 'strongly agree', 'agree', 
'undecided', 'disagree' and 'strongly disagree'. For construction of MITA scale, 
Likert's technique was preferred to Thurstone's technique because the former is 
simpler and less time consuming and does not involve judgments for scaling the 
statements. Moreover, Thrustonian approach lacks good indices of validity of 
items and requires weighting of responses on a priority basis and not on the basis 
of item analysis data. Several popular and widely used attitude scales have 
followed Likert's technique. Hall (1934), for example, used the method of 
summated ratings (Likert's technique) in his survey of attitudes of employed and 
unemployed men because of its relative simplicity. Rundquist and Sletto (1936) 
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used the same method in developing the attitude scales contained in the Minnesota 
Survey of Opinions because according to them, 'it is less laborious than that 
developed by Thurstone'. 
4.1.1 Try-out: 
The initial form of the MITA was administered to 250 graduate students 
selected from five Faculties of Aligarh Muslim University (AMU), Aligarh and 
the details of sample distribution by gender, religion, access to computer and 
faculty-wise are given in table 4.1.The students, while seated in their classes, 
received verbal instructions. The researcher and two subject teachers administered 
the questionnaire. The subjects were asked to respond on a five-point scale 
(strongly agree, agree, undecided, disagree, strongly disagree). The investigator 
was able to collect 99 per cent forms duly filled in by making personal visit to 
each faculty. 
Table 4.1: Distribution of sample of 250 students by gender, religion, 
access to computer and faculty-wise 
Gender 
Religion 
Access to Computer 
Faculties 
Group 
Male 
Female 
Muslim 
Non-Muslim 
Yes 
No 
Computer Science 
Science 
Social Sciences 
Commerce 
Arts 
250 
135 
115 
217 
33 
171 
79 
30 
69 
34 
50 
67 
% 
54.00 
46.00 
86.80 
13.20 
68.40 
31.60 
12.00 
27.60 
13.60 
20.00 
26.80 
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4.1.2 Scoring: 
The scheme of scoring response categories involved differential weighting 
such that the response category, 'strongly agree' was given a weight of 5, ' agree' 
a weight of 4, 'undecided' a weight of 3, 'disagree' a weight of 2, and 'strongly 
disagree' a weight of 1, in respect of responses pertaining to positive statements. 
The scoring is reversed for the negative worded items. The item scores for each 
statement were added to give a mean item score for the scale. 
4.1.3 Item analysis: 
An item analysis to determine the discriminating power of each statement 
was completed using item Pearson Product Moment Correlation Technique. The 
aim of the try out was to make the MIT A scale homogeneous by checking 
consistency of each item with the total test and discarding all such items as were 
found inconsistent. To achieve this end, scores on each item of the subjects were 
correlated with total scores. The items found to have a correlation of 0.25 or less 
with the total test were discarded. Such items are 11 in number (table 4.2). To 
remove the effect of the eliminated item scores of the subjects on them they were 
deducted from their total score and item total correlations again computed in 
respect of the remaining 20 items. Out of 20 statements 11 were positive (1, 3, 5, 
6, 8, 10, 12, 13, 15, 16, 19) and 9 were negative (2, 4, 7, 9, 11, 14, 17, 18, 20). The 
reiterative procedure increased the original coefficients such that none of the 20 
items was found to have a correlation less than 0.34 with the total test (table 4.3). 
Statement numbers correspond to these given in final version of the MIT A scale. 
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Table 4,2: Item total correlation of the 31 items of the draft of MITA scale 
Item 
No. 
Correlation 
Coefficient 
Item 
No. 
Correlation 
Coefficient 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
.66 
.35 
.49 
.17* 
.32 
.39 
.48 
.16* 
.51 
.25* 
.36 
.24* 
.45 
.41 
.17* 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
.25* 
.52 
.34 
.52 
.22* 
.65 
.24* 
.35 
.48 
.38 
.09* 
.50 
.15* 
.37 
.13* 
.48 
The asterisk (*) items are rejected 
The MITA scale consists of five areas as multimedia anxiety (2, 7, 11, 18), 
multimedia confidence (3, 9, 14, 19), multimedia interest (1, 8, 12, 17), 
multimedia as a useful tool (5, 6, 15, 16) and multimedia career (4, 10, 13, 20). 
Attitude towards multimedia in this study are referred to by the combined 
influence of these five attitudinal constructs. The aim of the multimedia anxiety 
statements is to assess the fear while dealing with multimedia, while that of 
multimedia confidence is to assess the confidence in the ability of dealing with 
multimedia. Multimedia interest statements assess the enjoyment of dealing with 
multimedia. Multimedia as a useful tool to assess the perception of computers as 
an instrument to benefit humankind and multimedia career assesses the perception 
of the proliferation of computers on future jobs. Each area contains four items in a 
five-point Likert response format. A specimen of MITA scale is given in 
Appendix A-2. 
93 
Table 4.3: Item total correlations of the 20 items of the MITA scale 
Item 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Con-elation 
Coefficient 
.65 
.35 
.48 
.32 
.39 
.47 
.50 
.35 
.37 
.46 
Item 
No. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Correlation 
Coefficient 
.41 
.38 
.43 
.54 
.42 
.57 
.52 
.34 
.52 
.52 
4.1.4 Reliability: 
Reliability is the most fundamental quality which any measuring instrument 
should possess. In order to find as to what extent the MITA scale developed by the 
investigator possesses this quality, two methods were employed. They are: 
1- Split-half method 
2- Simplified form of general Kuder-Rechardson Formula 
Both these methods yield co-efficient of internal consistency and indicate 
the degree to which each item of the test measures the same behaviour or property 
as other items of the test measure. The researcher required consistency co-efficient 
as a measure of reliability of the MITA scale. The purpose of using simplified 
Kuder-Rechardson method in establishing reliability was to reinforce the results 
obtained by split-half method which is the most popular method employed for 
computation of reliability of psychological tests. 
4.1.4.1 Split-half method 
The split-half reliability coefficient is calculated by correlafing scores of the 
subjects on odd items of the form with their scores on even items. There are 
several ways of splitting the scores into two, each with same merits and demerits 
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but the most common method used by the test constructors is odd-even method, 
especially when the items are assumed to be homogeneous, which is the case in 
the present test. The reliability was calculated by using the scores of 250 subjects 
on the 20 items of the final MITA scale. The coefficient of correlation is 
calculated by the following formula: 
Sxy 
/Ix^I/ 
In this formula x and y are obtained scores of odd and even items 
1 1 
respectively. Sx and Sy are the sums of the squared x and y values. 
By putting the values of variables in the formula r, 0.86 correlation was 
obtained. 
Since application of split-half method utilizes scores of half of the test to 
find correlation with scores of its half part, the reliability obtained is reliability of 
the half test. To obtain an estimate of the reliability of the total test it is necessary 
to correct or step up the half test correlation to the expected full length value. This 
is done by Spearman-Brown Prophecy formula which is given below: 
2xr 
r = 
1 + r 
r = ^ ^ ^ = 0.92 
1 + 0.86 
The correlation coefficient thus obtained was 0.86 which when corrected by 
Spearman-Brown Prophecy formula increased to 0.92 
4.1.4.2 Simplified form of general Kuder-Rechardson Formula 
The formula is given below: 
nZQ--lT^ V f . ,Vrv2 V T 2 A 
r,i = K-1 
1-
nEX^(lX) ,2 J 
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Where, K = number of items 
n = number of students 
ZQ^= sum of the squares of the n student scores against each item. 
XT^ = sum of the squares of the K question total scores 
ZX^= sum of the squares of the n students total scores 
XX = sum of the n student total scores 
Substitution of values in the above formula, yielded a coefficient of 0.93 
4.1.5 Validity: 
There are two types of validities, content validity and construct validity. 
Content validity is based on a careful comparison of the items to the definition of 
the domain being measured (Allen & Yen, 1979). Content validity of the items 
was ensured through rational logical analysis of the computer experts and 
computer teachers in questionnaire construction. Correlations between total scores 
and item scores were also used for validity. This approach assumes that the total 
score is valid; thus the extent to which the item correlations with the total score is 
indicative of construct validity for the scale. In addition, differences in mean 
attitude scores were found between students having knowledge to access 
(Mean = 115.78, SD = 11.24) and not having knowledge to access to computer 
(Mean = 111.32, SD = 10.69), which is highly significant (t = 3.02) at 0.001 level 
with 248 df (table 4.4). 
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Table 4.4:'t' Values of mean attitude scores of students having and not having 
access to computer 
Faculties 
Access to computer 
Not Access to computer 
N 
171 
79 
Mean 
Score 
115.78 
111.32 
SD 
11.24 
10.69 
df 
248 
t 
3.02 
Sig. 
Level 
<0.001 
4.2 Modified socio-economic status scale (SES) 
The investigator followed the 'Socio-Economic Status Scale' developed by 
Gyanendra P. Srivastava in its modified form, which includes mother's education, 
income and social participation, to calculate reliability and validity for seeking 
information about the socio-economic status of students through the following 
component variables of their parents. 
(a) Education 
(b) Occupation 
(c) Income 
(d) Cultural living 
(e) Social participation 
The original version of scale excluded mother's education, occupation and 
consists of 8 statements. The modified scale consists of 10 statements representing 
the various aspects of socio-economic status of the students including mother's 
education, occupation and social participation. This scale being developed and 
standardized in the year 1971, it was to be rationalized and updated keeping in 
view the then inflation rate. Thus the income of different slabs of the scale was 
revised keeping in mind the price increase so as to take into account inflation 
during this period. (National Statistical Organization, New Delhi). A specimen of 
modified SES scale is given in Appendix A-3. 
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4.2.1 Reliability of the scale: 
The SES scale possesses very high reliabihty. To determine internal 
consistency of the scale, the final form of the scale was administered on 100 
students. The co-efficient of correlation found between various variables and total 
score is given in table 4.5. The reliability of the scale is found to be 0.92. 
4.2.2 Validity of the scale 
4.2.2.1 Content Validity 
The whole of the concept was covered widely and sampled through the 
perusal of Indian and foreign studies. Each item of the Scale was judged by the 
experts. Thus it can be said that this Scale possesses content validity. 
Table 4.5: Internal consistency co-efficient 
Component Variables 
A. Education 
B. Occupation 
C. Income 
D. Cultural living 
E. Social Participation 
A 
-
-
-
-
-
B 
.64 
-
-
-
-
C 
.72 
.94 
-
-
-
D 
.74 
.65 
.66 
-
-
E 
.78 
.73 
.70 
.73 
-
F 
.64 
.86 
.84 
.85 
.69 
4.2.2.2 Con-current Validity 
Following methods were used to measure the con-cun-ent validity of the 
scale. 
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4,2.2.2.1 Matching against outside criterion: 
To examine how well SES score corresponds to some outside criterion, 
several teachers of secondary schools were requested to give the class estimated of 
50 such students whom they know well and then scale was applied to those 
students. The result has been presented in below which clearly demonstrates that 
the relationship of the total score on the SES Scale with teacher's rating is finally 
high. 
Correlation between SES Scores and Teacher's Rating 
Total Scores and r df 
Teacher's Rating 0.82 0.84 
P 
0.0] 
4.2.2.2.2 Methods of known groups: 
When Socio-economic status scale was administered to students two groups 
i.e. one group comprising those students who had their primary education in 
ordinary schools and the other comprising those students who had their primary 
education in public schools (where children of upper socio-economic class go for 
studies). It was found that the mean score of the latter group was far beyond of 
those of the former group. The results are given below in the following table 4.6. 
Table 4.6: SES score of private and government school students 
Groups 
Private School Students 
Government School Students 
N 
150 
150 
Means 
28.5 
22.2 
SDs 
7.90 
9.35 
't' 
4.98 
P 
.001 
From the above table 4.6, it is evident that the mean score of the 
government school students falls in the lower middle class. The difference 
between the mean scores of the two groups is significant beyond 0.01.This 
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demonstrates the discriminative power of the SES scale. Thus, con-current vahdity 
of the scale is also established by testing identifiable groups. 
4.2.2.3 Construct Validity 
Construct validity of the scale was tested by applying the test of normal 
probability. The variable of socio-economic status was found to be normally 
distributed. It was also found that the distribution was slight positively skewed. 
However the test of significance showed that the symmetry of the curve did not 
deviate significantly from normality. The SES categories i.e. upper, middle and 
lower classes on the basis of raw scores is given in table 4.7 
Table 4.7: The modified categories of SES on the basis of raw 
scores 
Raw Scores 
100 & above 
51-99 
50 & below 
Categories 
Upper class 
Middle class 
Lower class 
4.3 Science achievement test (SAT) 
As the name signifies, achievement test is employed for measuring the 
amount of success or level of an individual in a specific field or area of 
accomplishment. In the school situations, an achievement test is used as a tool for 
measuring the nature and extent of students' learning in a particular subject or 
group of subjects. Since the main purpose of the study is to find out the influence 
of various factors on achievement in science of secondary school students, the 
investigator constructed science achievement test. Science achievement refers to 
students' scores on the science test administered to IX class secondary school 
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students. Science test designed to measure knowledge and understanding of 
scientific concepts and processes. 
4.2.1 Procedure 
Keeping in view the importance of analysis of subject in the construction of 
SAT, the investigator first reviewed the text books of science for class VIII 
prescribed by NCERT and U.P. Board. The subject matter included these text 
books was analyzed thoroughly and an outline of the content was prepared. It is 
presumed that students entering into any class have the concepts and mastery of 
the content learned in the previous class. So students of class IX are expected to 
have sufficient knowledge and understanding of the science they have studied in 
class VIII. 
The investigator decided to construct multiple-choice objective type items 
because these type of items have several additional merits as compared to other 
types of objective questions. Multiple-choice type of items can be used to measure 
more complex outcomes like comprehension and application along with 
knowledge objective. Murray (1938) regarded multiple-choice type as one of the 
best measure of test judgement that is available. Lindquist (1953) too considered it 
definitely superior to other types of items for measuring educational objectives. 
Cronbach (1953) observed that multiple-choice technique has deserved popularity 
as an aid in assessing achievement, ability and personality. 
Actually, there is no hard and fast rule to govern the number of items to be 
constructed, but the number of items, constructed for try-out had to be, because of 
necessity, larger than the number needed for the final test. Vaughn (1951) 
suggested that the number of item which should be constructed for try-out be 
always considerably larger than the number needed for the finished test. While 
writing down the test items the investigator kept in mind the following suggestions 
given by Gronlund (1973): 
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• The stem of the item should be meaningful by itself and it should 
present a definite problem. 
• The item stem should include as much of the item as possible and 
should be free from irrelevant material. 
• A negatively stated item stem should be used only when 
significant learning outcomes require it. 
• All the alternatives should be grammatically consistent with the 
stem of the item. 
• An item should contain only one correct or a clearly best answer. 
• All distractors should be plausible. 
• The relative length of the alternatives should not provide clue to 
the answer. 
• The correct answer should appear in each of the alternative 
positions approximately and equal number of items but in 
random order. 
• Use of special alternate such as "none of the above" or "all of the 
above" should be made sparingly. 
The achievement test in science for class IX students which is used in the 
present study was constructed by the investigator. This is a very comprehensive 
test based on 14 chapters of class VIII science textbook (NCERT). At initial stage, 
the test consists of 120 items composed of 40 items from Physics, 40 items from 
chemistry and 40 items from biology. The test was based on the latest syllabus 
prescribed by the Directorate of Education, NCERT. The draft form thus prepared 
was released for experts' opinion who were requested to judge the worth of each 
question against the following criteria: 
• Appropriateness of content 
• Accuracy of the scoring key 
• Consistency of the text items 
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• Avoiding undesirable overlapping 
• Accuracy of language 
As a result of experts comments some of the questions were modified and 
some omitted. The revised version of the initial SAT contained 100 items. 
4.3.2 Try out 
The edited draft was tried on a sample of 350 secondary school students 
(200 male and 150 female students) randomly sampled from twelve secondary 
schools out of which three were girls' schools, one was co-educational and the rest 
were boys' schools located in rural and urban areas of Aligarh district. These 
schools belong to different categories of management and range from good to poor 
in regard to standard of performance of their pupils. The written instructions were 
given on the title page of the try-out alongwith oral instructions. The researcher 
and the subject teacher administered the test. The subjects were asked to tick mark 
the best option from available alternatives which suits them the best. There was no 
time limit for taking the try-out test. But some variation was found in the time 
taken in completing the science achievement test. The minimum time taken for 
answering the test was about 45 minutes and the maximum time was about 75 
minutes. From approximately 350 students of the twelve schools, 300 completed 
questionnaires and these were revised representing 85% response scale. 
4.3.3 Scoring 
Before administering the test, the method of scoring was determined. The 
key to the questions had been prepared before hand. The test was then scored 
according to this pre-determined method. Items were not given any weightage 
from the view point of either the estimated difficulty or importance. Each right 
answer carried mark whereas all other destructor (wrong answers) are if ticked, 
zero mark is assigned. No formula for correlation was applied in scoring. Total 
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number of right answers and the total number of wrong answers for each item of 
SAT were found out. 
4.3.4 Item analysis 
It is a process of examining the responses of respondents in the sample to 
each test item. It will reflect and scientifically ensure how items work with the 
chosen sample. It indicates which items may be too easy or too difficult and which 
fail for poor members of the sample. A test composed of revised and selected 
items could ascertain improvement in reliability and validity of the test. 
After try out of the test the items which were marked correct by more than 
95% of the students were omitted, as those were considered very easy and items 
which were marked wrong by more than 95% students were also discarded, as 
were considered too difficult for the students. After canceling out most easiest and 
difficult items the total number of 73 items was left in SAT. 
Further an item analysis to determine the discriminating power of each 
statement was calculated using item Pearson Product Moment Correlation 
Technique. The score on each item of the subject was correlated with total scores. 
The items found to have a correlation of 0.25 or less with the total test were 
omitted. Such items are 23 in number (table 4.8). The final form of the test 
contains 50 items composed of 16 items from physics, 19 from chemistry and 15 
items from biology (table 4.9). 
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Table 4.8: Item total correlation of the 13 items of the SAT 
Item 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
Correlation 
Coefficient 
.09* 
.33 
.13* 
.48 
.08* 
.31 
.18* 
.33 
.29 
.30 
.35 
.48 
.37 
.35 
.10* 
.26 
.41 
.09* 
.28 
.21* 
.03* 
.35 
.43 
.15* 
.35 
Item 
No. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
Correlation 
Coefficient 
.21* 
.42 
.39 
.12* 
.26 
.45 
.46 
.26 
.30 
.37 
.09* 
.34 
.34 
.31 
.25 
.28 
.32 
.18* 
.43 
.20* 
.30 
.34 
.42 
.58 
.38 
Item 
No. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
Correlation 
Coefficient 
.48 
.35 
.24 
.21* 
.33 
.36 
.41 
.08* 
.17* 
.28 
.37 
.41 
.21* 
.08* 
.32 
.33 
.45 
.12* 
.34 
.44 
.31 
.08* 
.41 
The asterisk (*) items are rejected 
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Table 4.9: Item total correlation of the 50 items of SAT 
Item Correlation Item Correlation 
No. Coefficient No. Coefficient 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
.34 
.49 
.38 
.31 
.38 
.41 
.58 
.47 
.36 
.27 
.44 
.29 
.36 
.44 
.38 
.38 
.39 
.36 
.49 
.47 
.28 
.38 
.53 
.38 
.37 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
.41 
.43 
.29 
.41 
.43 
.33 
.34 
.46 
.34 
.44 
.32 
.44 
.38 
.35 
.36 
.34 
.29 
.33 
.44 
.30 
.34 
.44 
.59 
.38 
.28 
4.3.5 Reliability: 
Reliability is the most fundamental quality which any measuring instrument 
should possess. In order to find as to what extent the SAT developed by the 
investigator possesses this quality, two methods as given below were employed: 
1- Split-half method 
2- Simplified form of general Kuder-Rechardson Formula 
Both these methods yield co-efficient of internal consistency and indicate 
the degree to which each item of the test measures the same behaviour or property 
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as other items of the test measure. The researcher required consistency co-efficient 
as a measure of reliability of the SAT. The purpose of using simplified Kuder-
Rechardson method in establishing reliability was to reinforce the results obtained 
by split-half method which is the most popular method employed for computation 
of reliability of psychological tests. 
4.3.5.1 Split-half method 
The split-half reliability coefficient was calculated by correlating scores 
of the subjects on odd items of the form with their scores on even items. There are 
several ways of splitting the scores into two, each with same merits and demerits 
but the most common method used by the test constructors is odd-even method, 
specially when the items are assumed to be homogeneous, which is the case in the 
present test. The reliability was calculated by using the scores of 250 subjects on 
the 50 items of the final SAT. The coefficient of correlation is calculated by the 
following formula: 
Zxy 
In this formula x and y are obtained scores of odd and even items 
respectively. Sx and Sy are the sums of the squared x and y values. 
By putting the values in the r formula, 0.70 correlation was obtained. 
Since applicafion of split-half method utilizes scores of half of the test to 
find correlation with scores of its half part, the reliability obtained is reliability of 
the half test. To obtain an estimate of the reliability of the total test it is necessary 
to correct or step up the half test correlation to the expected full length value. This 
is done by Spearman-Brown Prophecy Formula which is given below: 
2xr 
r = 
1+r 
r = ^ ^ ^ = 0.82 
1 + 0.70 
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The correlation coefficient tiius obtained was 0.70 which when corrected by 
Spearman-Brown Prophecy Formula increased to 0.82 
4.3.5.2 Simplified form of general Kuder-Rechardson Formula 
The formula is given below: 
nZQ^-ET^ K ^ " ^ - ^ ^ - ^ 
r,. K-1 
1- \2 
J nIxHixy 
Where, K= number of items 
n= number of students 
E Q ==sum of the squares of the n student scores against each item. 
Z T = sum of the squares of the K question total scores 
ZX = sum of the squares of the n students total scores 
ZX= sum of the n student total scores 
Substitution of values in the formula, yielded a coefficient of 0.85 
4.3.6 Validity: 
The method employed for establishing validity of SAT was based on 
subject teacher's judgment. The science teachers of the schools whose students 
had participated in this study were approached. They were asked to identify high 
achievers and low achievers in science. In this way students were put into two 
groups, one comprised of excellent students and the other included poor students 
(low achievers).The mean of SAT scores of those two groups were compared to 
test the hypothesis that the mean of SAT scores of the group judged as excellent in 
science would be significantly higher than the mean of SAT scores of the group 
judged as poor in science. For this purpose a t-test of the difference of the means 
of two independent, small samples was applied and the value of t calculated by 
using one-tailed test. The result of the comparison is contained in table 4.10 
108 
Table 4.10: Comparison of the means of SAT scores of students judged as 
excellent and poor in science achievement 
Judged Group 
Excellent 
Poor 
N 
15 
15 
Mean 
Score 
46.8 
25.8 
SD 
6.70 
5.79 
df 
28 
t 
12.5 
Sig 
Level 
<0.001 
The validation procedure yielded a t-value of 12.5 which was found 
significant at .001 level, indicating, thereby, that difference in the two means is 
significant and in the predicted direction. 
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Chapter - 5 
PRESENTATION, ANALYSIS AND INTERPRETATION OF 
DATA 
Once the data have been collected in a research study, the next step usually 
involves the analysis of those data. The choice of the analytical procedures 
depends on several factors, including the type of research question that was asked 
originally and the characteristics of the data that were collected (Sowell & Casey, 
1982). 
Analysis means the categorizing, ordering, manipulating, and summarizing 
of data to obtain answers to research questions. The purpose of analysis is to 
reduce data to intelligible and interpretable form so that the relations of research 
can be studied and tested. Interpretation takes the results of analysis, makes 
inferences pertinent to the research relations studied, and draws conclusions about 
these relations. The researcher who interprets research results searches them for 
their meaning and implications. This is done in two ways. In one way, the 
relations within the research study and its data are interpreted. This is the narrower 
and more frequent use of the term interpretation. In other way, the broader 
meaning of the research data is sought. This is done by comparing the results and 
the inferences drawn within the data to theory and to other research results and 
conclusions either of one's own or of other researchers. More important is that one 
compares one's results with demands and expectations of the theory. 
This chapter includes presentation, analysis and interpretation of the data. 
In this study, the data have been critically analyzed through textual discussions, 
tabular and graphical devices. The textual discussions have been used to point out 
generalizations and significant interpretations. The tables and figures have been 
used to clarify significant relationships. They are so constructed that they are self 
explanatory. 
To bring the study to its successful fruitation, the huge mass of data (1500 
students) collected in regard to students' achievement in science, attitude towards 
multimedia information technology, socio-economic status, personal and 
institutional factors as required being systematically organized, analyzed and 
interpreted. The raw data was first organized in separate tables for each variable of 
the study. For computation of needed statistics and application of appropriate 
statistical tests most of the data was analyzed on Statistical Package for Social 
Sciences (SPSS, version 14.0). A part of the data was manually treated. 
The statistical method used in testing the hypotheses is the t-test for 
difference between mean of achievement scores of two groups using two-tailed 
test. The mean (M), standard deviation (SD), degree of freedom (df) and t-values 
(significant difference between the two means) of the two groups are given in 
tables and figures. F-test is also applied, where more than two groups involved in 
this study. F-test is used to see the overall significant difference between many 
means. If F-test is found significant then there is need to use t-test for further 
investigation. If F-test is not found significant then there is no need to use t-test for 
further investigation. 
This present chapter is devoted to presentation, analysis and interpretation 
of the data as per the following scheme-
1. Study of general features of science achievement of secondary 
school students. 
2. Study of students towards multimedia information technology 
(MIT) and their science achievement. 
3. Study of socio-economic status of students and their science 
achievement 
4. Study of personal factors of students and their science 
achievement. 
5. Study of institutional factors of students and their science 
achievement. 
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5.1: General features of science achievement of secondary schools 
students 
Based on the overall population of the students (1500) of secondary school 
were grouped on the basis of their science scores into five categories as excellent 
(80-100), very good (70-80), good (60-70), average (50-60) and below average 
(below 50). Table 5.1 shows that after analyzing the data it has been observed that 
6.40 % of students are occupying the top slot of the ranking, i.e. excellent group, 
15.40 % are found in very good category, 22.20 % are in the category of good, 
24.60 % are in the category of average while rest of 31.40 % students occupied the 
lowest rank, i.e., below average. Graphically, it is shown in figures 5.1 and 5.2. It is 
surprising that only 6% students have achieved above 80% marks and 32% students 
have achieved marks below average, i.e. below 50% marks in science. 
Table 5.2 shows that the comparison of mean performance of students of 9"' 
standard in science achievement in all types of schools revealed that the overall 
performance of students is found to be low. The average performance of the 
students of convent schools (33.64) in science is higher than all the other types of 
schools. It is followed by private (30.33), multimedia (29.98), English medium 
(29.92), coeducational (29.73) and urban schools (29.55). So far as their 
performance is concerned the students of government, rural and Hindi medium 
schools are at the lowest end of continuum and students of single-sex boys and 
single-sex girls are found in the middle position. This result is also supported by 
Singh (1996) who reported that government (managed by government) schools have 
been found with the mean performance 67 and 56 percent of the SDs lower than the 
private managed schools in maths and language respectively. Graphically it is 
shown in figure 5.3. 
112 
Table 5.1: Classification of the students on the basis of their marks in science 
into five categories (N=1500) 
Categories 
Excellent 
Very Good 
Good 
Average 
Below Average 
Mean score 
categories 
80-100 
70-80 
60-70 
50-60 
Below 50 
Total 
students 
96 
231 
333 
369 
471 
1500 
% ofthe 
students 
6.40 
15.40 
22.20 
24.60 
31.40 
100 
Figure 5.1: Percentage of students in different categories 
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Table 5.2: Comparison of mean science achievement scores and SD of 
students of different types of schools 
Types of schools 
Private 
Government 
Convent 
Single-sex (boys) 
Single-sex (girls) 
Coeducational 
Urban 
Rural 
English medium 
Hindi medium 
Multimedia 
Max. Marks 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
Mean 
30.33 
23.47 
33.64 
24.88 
25.01 
29.73 
29.55 
23.44 
29.92 
22.81 
29.98 
SD 
6.24 
6.70 
4.86 
7.24 
6.43 
7.21 
6.24 
5.41 
6.59 
5.79 
7.28 
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5.2: Relationship between attitude towards Multimedia information 
technology and achievement in science 
On the basis of the scores of the scores of attitude towards MIT, the sample 
of 1500 students were divided into three groups, namely, more favourable, 
moderate and less favourable attitude towards MIT. The range of attitude scores 
defining moderate attitude was determined by adding ± 3 (SEM) to 60. Students 
whose scores were found above and below this range were considered as more 
favourable and less favourable attitude towards MIT. 
It may be observed from the table 5.3, that out of total sample (1500), 1122 
students were found as having more favourable attitude, 351 students having 
moderate attitude and rest 27 students having less favourable attitude. The table 
also shows that the percentage of more favourable, moderate and less favourable 
attitude of total sample were 74.80, 23.40 and 1.80 respectively. Further the result 
shows that the percentages in respect of male and female students were 74.78, 
23.38, 1.84 and 74.81, 23.44, 1.75 respectively. Graphically it is shown in figure 
5.4. 
Thus it is evident from this analysis that 75% of the total sample have more 
favourable attitude towards MIT and also nearly 23% of the total sample have 
moderate attitude and rest only 2% of the sample have less favourable attitude 
towards MIT. The analysis results also clearly reveal that that male and female 
both have the same pattern as the total sample has and they do not differ each 
other in their attitude towards MIT (table 5.3). 
The technique of analysis of variance was employed to find out the 
influence of students attitude towards MIT, which is categorized as more 
favourable, moderate and less favourable on the basis of their attitude scores. The 
mean achievement scores of students of more favourable, moderate and less 
favourable attitude were found to be 28.61, 24 & 19.78 respectively. When these 
means were examined by the analysis of variance, the F-ratio obtained and is 
given in table 5.4. The obtained F-value, 32.16, which is significant at 0.01 level, 
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Table 5.3; Percentage of students having more favourable, moderate and less 
favourable attitude towards MIT (Total and gender-wise) 
Group 
Total 
Male 
Female 
N 
1500 
813 
687 
Group 
More favourable 
Moderate 
Less favourable 
More favourable 
Moderate 
Less favourable 
More favourable 
Moderate 
Less favourable 
Number of 
students 
1122 
351 
27 
608 
190 
15 
514 
161 
12 
Percentage 
74.80 
23.40 
1.80 
74.78 
23.38 
1.84 
74.81 
23.44 
1.75 
74.78% 74.81% 
Total Male Female 
More favourable 
t Moderate 
Less fevourable 
Figure 5.4: Distribution of students in each category on the basis of their attitude 
scores towards MIT 
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with df 2, 1497. This implied that there is overall significant difference in the 
means of these groups. Hence the t-test was applied for further investigation. 
When the data was analysed to see significant difference in science 
achievement among three groups of the students, i.e. more favourable, moderate 
and less favourable attitude, t-test was employed. It is evident from the table 5.5 
that the number of students having more favourable, moderate and less favourable 
attitude towards MIT are 1122, 351 & 27 respectively. The mean of the science 
achievement score having more favourable attitude is 28.61 and SD = 6.82, while 
the mean of science achievement score of students having moderate attitude is 
24.00 and SD = 8.53, while the mean of science achievement score of students 
having less favourable attitude is 19.78 and SD = 5.96 respectively. The statistical 
method used in testing the major hypothesis was the t-test for difference between 
the means of three groups. The t-values obtained by comparing each group mean 
achievement score with that of every other groups, show that all the three t's are 
found significant at 0.01, 0.01 and 0.05 levels with df 1471, 1147 & 376 
respectively. Thus, science achievement scores of more favourable attitude group 
differ significantly from those of moderate and less favourable attitude groups. 
Students having moderate attitude have more achievement in science than the less 
favourable attitude group. 
The analysis does not confirm the predicted hypothesis in this study for the 
present sample. The relationship between students attitude towards MIT and 
science achievement has been demonstrated by this finding. Hence, the first 
hypothesis stating that, "there is no significant difference between science 
achievement and attitude towards multimedia information technology of 
students" was rejected at 0.05 and 0.01 levels of confidence. The graphical 
presentation of science achievement scores of these groups is given in figure 5.5. 
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Table 5.4: Summary of analysis of variance in respect to attitude towards 
MIT and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
3044.08 
70829.71 
73873.79 
Mean Square 
1522.04 
47.31 
F 
32.16 
Sig./ 
N.Sig. 
<0.0I 
Table 5.5: Comparison of mean science achievement scores on the basis of 
more favourable, moderate and less favourable attitude towards 
MIT 
Attitude 
Towards MIT 
More 
favourable 
Moderate 
Less favourable 
N 
1122 
351 
27 
Mean 
28.61 
24.00 
19.78 
SD 
6.82 
8.53 
5.96 
t-value 
More 
favourable 
4.70** 
6.68** 
Moderate 
2.26* 
Less 
favourable 
* Sig. at P< 0.05 level,df=376 
** Sig. at P< 0.01 level df= 1471, 1447 
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Figure 5.5: Graphical presentation of mean science achievement scores of students 
having more favourable, moderate and less favourable attitude 
towards MIT 
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5.3: Relationship between socio-economic status and achievement in 
science 
For analyzing the impact of socio-economic status (SES) on the science 
achievement, the whole sample was divided into three classes, i.e., upper class 
having SES score equal to or greater than 100, middle class ranging between the 
SES score of 51 and 99 and lower class equal to or below the 50 SES score. From 
calculated SES score, it was revealed that 315 students fall under the category of 
upper class, 831 students under middle class and remaining 354 students were from 
the lower socio-economic status group. To determine the relationship between the 
SES and science achievement of the students, these three classes (upper, middle and 
lower) of the sample were selected alongwith their achievement in science. Analysis 
of variance was employed to determine the significance of differences in science 
achievement scores of the students of different groups of socio-economic status. 
The mean science scores of these groups were 35.37, 28.87 and 21.02 respectively. 
The total sum of squares between and within the means of the students was 
calculated. The F-ratio came out to be 398.61 and found significant at 0.01 level for 
df 2, 1497. This implied that there is significant overall difference in the means of 
these three groups. Hence the t-test was applied for further investigation. The results 
are contained in the table 5.6. 
When t-test was applied for further investigation, the calculated mean scores, 
SD and t-values obtained are given in table 5.7. The mean scores in science 
achievement of the above three defined groups (upper, middle and lower classes) 
are 35.37, 28.87 and 21.02 respectively. From the trend it is quite clear that as the 
SES of the students increases, the science achievement also increases accordingly. 
When t-test was applied to compare each mean with every other mean achievement 
scores, significant difference were obtained among all the three means (t = 19.15, P 
< 0.01, df, 1144; t = 36.12, P < 0.01, df, 667; t = 23.48, P < 0.01, df, 1183 
respectively). Since upper class students' achievement in science is significantly 
higher than the achievement of the middle class and also middle class achievement 
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Table 5.6: Summary of analysis of variance in respect of socio-economic 
status and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
28359.99 
53311.40 
81671.39 
Mean Square 
14179.99 
35.61 
F 
398.17 
Sig./ 
N.Sig. 
<0.01 
Table 5.7: Comparison of mean science achievement scores on the basis of 
different classes of socio-economic status 
Socio-
economic 
status 
Upper class 
Middle class 
Lower class 
N 
315 
831 
354 
Mean 
35.37 
28.87 
21.02 
SD 
4.85 
5.23 
5.35 
Upper 
class 
19.15* 
36.12* 
t-value 
Middle 
class 
23.48* 
Lower 
class 
"Sig. at P< 0.01 level df = l 144, 667, 1183 res. 
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Figure 5.6: Graphical presentation of mean science achievement scores of 
students of different classes of socio-economic status 
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is significantly higher than the lower class, therefore, there is found a relationship 
between SES and science achievement. Hence the third hypothesis stating that, 
"there is no significant difference in science achievement in relation to socio-
economic status of secondary school students" is rejected at 0.01 levels of 
confidence. The graphical presentation is given in figure 5.6. 
5.4: Relationship between personal factors (gender difference, religion, 
parental education and occupation, family size, pre-primary education, type 
of primary education, type of assistance, computer and internet access 
friends interested in computers, time spent on study at home, school 
sponsored activities, tours organized by school, non-school hours playing 
with friends and choice of stream) and achievement in science 
5.4.1; Relationship between gender difference and achievement in science 
The total number of male and female students was 813 and 687 respectively 
as indicated by table 5.8.The mean achievement scores of male students was 28.08 
and SD = 7.40, in case of female students the mean achievement scores was 28.39 
and SD = 7.45.The statistically calculated t-value is 0.79, which is not significant 
at 0.05 level with 1498 df The result clearly indicates that there is a no significant 
difference between mean achievement scores of male and female secondary school 
students and both are equally good or bad. Graphical presentation of mean 
achievement scores in science of both sexes is given in figure 5.7. 
5.4.2: Relationship between religion and achievement in science 
Table 5.9 displays that Muslim and Non-Muslim students are 357 and 1143 
respectively. The mean achievement scores of Muslim students is 28.33, SD = 
7.66, while the mean achievement scores of Non-Muslims is 28.12 and SD = 7.35. 
The obtained t-value is 0.45, which is not significant at 0.05 level with 1498 df 
The result clearly shows that there is no significant difference between the 
achievement scores in science of Muslim and Non-Muslim students. Graphical 
presentation is given in figure 5.8. 
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Table 5.8: Comparison of mean science achievement scores on the basis of 
gender 
Groups 
Gender 
Male 
Female 
N 
813 
687 
Mean 
28.08 
28.39 
SD 
7.40 
7.45 
df 
1498 
t 
0.79 
Sig./ 
N.Sig. 
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Figure 5.7: Graphical presentation of mean science achievement scores on the 
basis of gender 
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Table 5.9: Comparison of mean science achievement scores on the basis of 
religion 
Groups 
Religion 
Muslim 
Non-Muslim 
N 
357 
1143 
Mean 
28.33 
28.12 
SD 
7.66 
7.35 
df 
1498 
t 
0.45 
Sig./ 
N.Sig. 
NSig 
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Figure 5.8: Graphical presentation of mean science achievement scores on the 
basis of religion 
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5.4.3: Relationship between parental education and achievement in science 
For studying the relationship between fathers education on their children's 
achievement in science, the data was categorized into three groups, those having 
th 
received education upto class 12 , degree level (graduate and postgraduate) and 
professionals (doctors, engineers, teachers, businessmen, etc.). The mean science 
scores of their children of these groups are 24.05, 29.42 and 31.29 respectively. 
The scores of these groups were put to analysis of variance. The results are given 
in table 5.10. Analysis of variance of the mean scores of the three groups gives F-
value as 116.84, which is significant at 0.01 level, with df 2, 1497. This implied 
that there is significant overall difference in the means of these three groups. 
Hence, t-test was applied for further investigation. 
Table 5.11 shows that mean achievement score of children whose fathers' 
were educated upto 12'*' were 24.05, SD = 7.64 and in case of fathers education 
upto degree level were 29.42, SD=6.98. Whereas in case of children of 
professionally educated fathers the mean science achievement scores were 31.29 
and SD = 7.17.The statistically calculated t-value for the three groups were 12.11, 
13.91 and 4.13 respectively which are significant at 0.01 levels of confidence with 
1120, 820 and 1054 df respectively. From the trend it is quite clear that the 
fathers' education played a pivotal role in the achievement in science score of their 
children; with increase in fathers' education achievement in science score 
increases accordingly. The lowest mean scores in science is found of the children 
whose fathers are educated upto 12"" and on the other hand the highest scores in 
science is found with the children whose fathers are highly educated, i.e. 
professional groups. Graphical presentation is given in figure 5.9. 
For studying the relationship between mothers' education on their 
children's achievement in science, the data was categorized into three groups, 
those having received education upto class 12"" , degree level (graduate and 
postgraduate) and professionals (doctors, engineers, teachers, businessmen, 
etc.).The science achievement scores of children of these groups of mothers' are 
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Table 5.10: Summary of analysis of variance in respect of father's education 
and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
12218.44 
78270.55 
90488.99 
Mean Square 
6109.22 
52.28 
F 
116.84 
Sig./ 
N.Sig. 
<0.01 
Table 5.11: Comparison of mean science achievement scores on the basis of 
fathers' education 
Fathers 
education 
Upto 12"* 
Degree 
Professional 
N 
444 
678 
378 
Mean 
24.05 
29.42 
31.29 
SD 
7.64 
6.98 
7.17 
Upto 12"^  
12.11* 
13.91* 
t-value 
Degree 
4.13* 
Professional 
"Sig. at P< 0.01 level df=1120, 820, 1054 res. 
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Figure 5.9: Graphical presentation of mean science achievement scores on the 
basis of father's education 
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26.03, 29.44 and 31.54 respectively. The scores of these groups were put to 
analysis of variance and t-test. The results are contained in table 5.12, 5.13 and 
graphical presentation is given in figure 5.10. 
Analysis of variance of the scores of those three groups yielded significant 
F-value as 57.84, which is significant at 0.01 level with df 2, 1497. This implied 
that there is significant overall difference in the means of these groups. When t-
test was applied to compare each mean with every other mean, significant 
difference is obtained in all the thfee groups and t-values are found significant at 
0.01 level of confidence with df, 1342, 808 and 844 respectively. From the trend it 
is quite evident that as the mothers' education increases, the achievement in 
science of their children also increases accordingly. The lowest mean scores in 
science is found with the children whose mothers have received education upto 
class 12'*^  and on the other hand the highest science achievement score is found 
with the children whose mothers are highly educated. The children, whose 
mothers' education was upto degree level, occupied intermediate position with 
regard to science achievement. Graphical presentation is given in figure 5.10. 
5.4.4: Relationship between parental occupation and achievement in science 
Parental occupation may influence student performance in science in 
various ways. For example, occupation, related to income may determine access to 
learning opportunities and resources play an important role in learning outcomes. 
The education and type of skills associated with different occupations and mode 
led by parents may motivate their children to develop their own skills in particular 
ways. Parental occupation may also influence how students perceive the value of 
science learning, their beliefs about the usefulness of science and the learning 
environment at home. If occupation is considered as an indicator of parental skill, 
it appears that students whose parents are in occupations with greater skill 
requirements also performed better in science. However, the large overlap between 
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Table 5.12: Summary of analysis of variance in respect of mother's education 
and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
5883.43 
76132.21 
82015.64 
Mean Square 
2941.71 
50.85 
F 
57.84 
Sig./ 
N.Sig. 
<0.01 
Table 5.13: Comparison of mean science achievement scores on the basis of 
mothers' education 
Mothers 
education 
Upto 12"' 
Degree 
Professional 
N 
654 
690 
156 
Mean 
26.03 
29.44 
31.54 
SD 
7.32 
6.99 
6.92 
Upto 12'*" 
8.73* 
8.53* 
t-value 
Degree 
3.39* 
Professional 
*Sig. at P< 0.01 level df=1342, 808 and 844 res. 
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Figure 5.10: Graphical presentation of mean science achievement scores on the 
basis of mother's education 
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groups also indicates that there are still large differences in their occupational 
categories. 
To find out the relationship between fathers' occupation and achievement 
in science of their children, the total sample of the students was categorized into 
three groups on the basis of fathers' occupation, i.e. professionals, businessman 
and others (daily wagers, peon, clerks, etc.). Analysis of variance was employed to 
determine the significance of differences in science achievement scores of the 
children of these three groups of fathers. The total sum of squares between and 
within the means of the children was calculated. The F-ratio came out to be 74.39 
and found to be significant at 0.01 level of significance for df, 2, 1497. This means 
that there are significant differences in the means of science achievement of the 
children of different occupational groups of fathers (table 5.14) 
A glance at the table 5.15 denotes that the mean achievement scores of 
children of professional, business and other group of fathers were 29.13, 29.35 and 
23.03 respectively, t-test was applied to compare each mean with every other 
mean and significant difference are obtained between professionals and others 
group but significant difference is not obtained between professional and business 
groups. The mean achievement score of children and SD of professional and 
others groups were 29.13, 7.05 and 23.03, 6.55 respectively. The calculated t-
value was 11.77, which is found significant at 0.01 level with 1081 df. Further the 
mean achievement of children and SD of business and others group were 29.35, 
7.28 and 23.03, 6.55 respectively and calculated t-value was 10.91 which is found 
significant at 0.01 level with 643 df From the trend it is quite clear that children of 
professional and business groups have highest score than the children of others 
group but children of professional and business groups do not differ with regard to 
achievement in science. The graphical presentation is given in figure 5.11. 
For studying the relationship of mothers' occupation and achievement in 
science of their children, mothers' occupation was categorized into two groups, 
housewife and working mothers. It is clear from the table 5.16 that the number of 
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Table 5.14: Summary of analysis of variance in respect of father's occupation 
and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
7384.65 
74301.38 
81686.03 
Mean Square 
3692.32 
49.63 
F 
74.39 
Sig./ 
N.Sig. 
<0.01 
Table 5.15: Comparison of mean science achievement scores on the basis of 
fathers' occupation 
Fathers' 
occupation 
Professional 
Businessman 
Others 
N 
855 
417 
228 
Mean 
29.13 
29.35 
23.03 
SD 
7.05 
7.28 
6.55 
Professional 
0.53 
11.77* 
t-value 
Businessman 
10.91* 
Others 
*Sig. at P< 0.01 level df=1081,643 res. 
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Figure 5.11: Graphical presentation of mean science achievement scores on the 
basis of father's occupation 
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Table 5.16: Comparison of mean science achievement scores on the basis of 
mothers' occupation 
Groups 
M others-
occupation 
Housewife 
Working 
N 
1335 
165 
Mean 
27.80 
29.64 
SD 
7.55 
6.37 
df 
1498 
t 
2.98 
Sig./ 
N.Sig. 
<0.05 
Housewife Working 
Mother's occupation 
Figure 5.12: Graphical presentation of mean science achievement scores on the 
basis of mother's occupation 
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children of housewife and working mothers were 1335 and 165 respectively. The 
mean achievement score of children of housewife mothers was 27.80, SD = 7.55. 
In case of children of working mothers, the mean achievement scores was 29.64, 
SD = 6.37. The graphical presentation of these mean scores is given in figure 5.12 
The calculated t-value was 2.98, which is significant at 0.05 level with 1498 df 
This result clearly shows that there is significant difference between achievement 
scores in science of children of housewife and working mothers. The children of 
working mothers have highest science achievement scores than children of 
housewife mothers. 
5.4.5: Relationship between family size and achievement in science 
The total sample has been divided into two groups on the basis of their 
family size, i.e. small family size (5 members) and large family size (more than 5 
members). The number of students belonging to small and large family size were 
846 and 654 respectively as indicated by table 5.17. The mean achievement in 
science of students of small family size is 28.48 and SD = 7.23. But in case of 
large family size, the mean achievement score of the students is 27.33 and SD = 
7.19. The graphical presentation of these mean scores is given in figure 5.13.The 
statistically calculated t-value is 3.04 which is significant at 0.05 level with 1498 
df The results clearly indicates that science achievement of students of small 
family size is more than the students of large family size. 
5.4.6: Relationship between pre-primary education and achievement in 
science 
The total sample has been divided into two groups on the basis of their 
pre-primary education, i.e. those having received education from play schools and 
those having not received education from play schools. The number of students 
who belong to those having received and not received play school education were 
468 and 1032 respectively as indicated in table 5.18. The mean achievement in 
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Table 5.17: Comparison of mean science achievement scores on the basis of 
family size 
Groups 
Family size 
Upto5 
More than 
5 
N 
846 
654 
Mean 
28.48 
27.33 
SD 
7.23 
7.19 
df 
1498 
t 
3.04 
Sig./ 
N.Sig. 
<0.05 
Figure 5.13: Graphical presentation of mean science achievement scores on the 
basis of family size 
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Table 5.18: Comparison of mean science achievement scores on the basis of 
pre-primary education 
Groups 
Pre-primary 
education 
Yes 
No 
N 
468 
1032 
Mean 
29.97 
27.15 
SD 
7.57 
6.87 
df 
1498 
t 
7.13 
Sig./ 
N.Sig. 
<0.01 
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Figure 5.14: Graphical presentation of mean science achievement scores on the 
basis of pre-primary education 
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science of students who received play school education is 29.97 and SD = 7.57. 
Whereas students who have not received play school education, the mean 
achievement score of the students is 27.15 and SD = 6.87. The graphical 
presentation of these mean scores is given in figure 5.14.The statistically 
calculated t-value is 7.13 which is significant at 0.01 level with 1498 df The 
results clearly indicate that science achievement of the students who received play 
school education have more science achievement score than the students who have 
not received play school education. 
5.4.7: Relationship between type of primary education received and 
achievement in science 
The sample was divided into three categories i.e. convent, private and 
government schools on the basis of students received primary education 
(education from nursery to fifth class). Out of total number of students 378 have 
received primary education from convent schools, 795 from private schools and 
327 from government schools. Analysis of variance was employed to determine 
the significance of differences in science achievement scores of the students of 
different groups of basic education. The mean science scores of these groups were 
32.56, 26.62 and 25.66 respectively. The total mean of squares between and within 
the means were calculated. The calculated value of F is 123.84 which is quite 
significant at 0.01 level for df 2, 1497. This implied that there is significant overall 
difference in the means of these three groups. Hence the t-test was applied for 
further invesfigation. The results are contained in table 5.19. 
For comparative study of the achievement of students who received 
primary education from convent, private and government schools, the mean, SD 
and t-value were calculated and are given in table 5.20.The mean achievement 
scores in science were 32.56, 26.62 and 25.66 respecfively. The graphical 
presentation of these mean scores is given in figure 5.15. Students of convent 
schools have highest mean achievement scores while it is lowest for the students 
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Table 5.19: Summary of analysis of variance in respect of primary education 
and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
11129.85 
67265.44 
Mean Square 
5564.92 
44.93 
F 
123.84 
Sig/ 
NSig 
<0.01 
Table 5.20: Comparison of mean science achievement scores on the basis of 
primary education 
Primary 
Education 
Convent 
Private 
Government 
N 
378 
795 
327 
Mean 
32.56 
26.62 
25.66 
SD 
5.97 
6.72 
7.40 
Convent 
14.63** 
13.67** 
t-value 
Private 
2.11* 
Government 
*Sig. at P< 0.05 level, df = 1120 
**Sig. at < 0.01 level, df = 1171, 703 res. 
142 
Convent Private Government 
Type of primary education 
Figure 5.15: Graphical presentation of mean science achievement scores on the 
basis of type primary education received 
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of government schools. When t-test was applied to compare each mean 
achievement scores with every other mean achievement score, it was found that 
students of convent schools differ significantly from the students of private(t = 
14.63, P < 0.01, df = 1171) and government (t = 13.67, P < 0.01, df = 703) 
schools. Students of private schools and government school too differ significantly 
(t = 2.21, P < 0.05, df 1120). The result indicates that students who have received 
primary education from convent schools have highest mean achievement score 
while it is lowest for the students of government schools. Private school students 
have significantly better achievement score than the government school students. 
Hence, there is a clear relationship between type of education received at primary 
level and students' achievement in science at higher classes. 
5.4.8: Relationship between type of assistance and achievement in science 
Data was categorized into three groups on the basis of type of assistance, 
viz. familial assistance (parents/brothers/sisters), no assistance (self-study) and 
assistance by tutor or coaching. Analysis of variance was applied for studying 
relationship between science achievement and type of assistance. The mean 
science achievement of students who have familial assistance, never get assistance 
and assistance by tutor or coaching were 27.79, 28.28 and 27.85 respectively. 
When these means were examined by the analysis of variance, F-valve came out 
as 0.73 which is not significant at 0.05 level with 2, 1497 df Hence the t-test was 
not applied for further investigation. Through the application of F-test, it is 
revealed that type of assistance is not related to the achievement in science. F-
value is given in table 5.21 and figure 5.16 shows the mean scores of the three 
groups. 
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Table 5.21: Summary of analysis of variance in respect of type of assistance 
in study and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
76.86 
78366.7 
78443.56 
Mean Square 
38.43 
52.34 
F 
0.73 
Sig./ 
N.Sig. 
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Figure 5.16: Graphical presentation of mean science achievement scores on the 
basis of assistance in study at home 
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5.4.9: Relationship between computer and internet access and achievement in 
science 
The number of students having access and not having access to computer 
were 1110 and 390 respectively. This shows that only 74% secondary school 
students know how to access computer. It is highly surprising that 26 % of the 
students are so ignorant that they have no idea how to access computer. The mean 
achievement scores and SD of students having access and not having access to 
computer were 29.45, 7.53 and 24.15, 6.10 respectively. The graphical 
presentation of these mean scores is given in figure 5.17. The data in table 5.22 
also show that the achievement in science of students having access to computer 
was significantly better (t = 11.66, P < 0.01, df = 1498) than those having not 
access to computer. 
Out of total sample the number of students having and not having access to 
internet was 711 and 789 respectively. Table 5.23 shows that the mean 
achievement scores and SD of students having access and not having access to 
internet were 30.19, 7.37 and 26.32, 6.93 respectively. The obtained t-value is 
10.49, which is significant at 0.01 level of confidence with 1498 df The result 
clearly indicates that the students having access to internet have significantly 
better science achievement than those who have not access to internet. Graphical 
presentation of the two groups is given in figure 5.18. 
5.4.10: Relationship between friends interested in computers and achievement 
in science 
The total number of students was categorized into two groups, i.e. students 
whose friends interested in computers and not interested in computers. The 
number of students whose friends' interested and not interested in computers were 
1230 and 270 respectively. It is evident from table 5.24 that the mean achievement 
scores and SD of students whose friends were interested and not interested in 
computers were 28.49, 7.07 and 26.30, 7.21 respectively. The obtained t-value is 
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Table 5.22: Comparison of mean science achievement scores on the basis of 
access to computer 
Groups 
Computer 
Access 
Access to 
computer 
Not access to 
computer 
N 
1110 
390 
Mean 
29.45 
24.15 
SD 
7.53 
6.10 
df 
1498 
t 
11.66 
Sig/ 
NSig 
<0.01 
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Figure 5.17: Graphical presentation of mean science achievement scores on the 
basis of access to computer 
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Table 5.23: Comparison of mean science achievement scores on the basis of 
access to internet 
Groups 
Internet 
Access 
Access to 
internet 
Not access to 
internet 
N 
711 
789 
Mean 
30.19 
26.32 
SD 
7.37 
6.93 
df 
1498 
t 
10.49 
Sig./ 
N.Sig. 
<0.01 
Access Not access 
Internet access 
Figure 5.18: Graphical presentation of mean science achievement scores on the 
basis of internet access 
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Table 5.24: Comparison of mean science achievement scores on the basis of 
friends interested in computers 
Groups 
Friends 
interested in 
computers 
Yes 
No 
N 
1230 
270 
Mean 
28.49 
26.30 
SD 
7.07 
7.21 
df 
1498 
t 
4.59 
Sig/ 
NSig 
<0.01 
Figure 5.19: Graphical presentation of mean science achievement scores on the 
basis of friends interested in computers 
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4.59, which is significant at 0.01 level with 1498 df. The mean achievement scores 
of students whose friends were interested in computers had significantly better 
science achievement. Graphical presentation of mean achievement scores in 
science of both groups is given in figure 5.19. 
5.4.11: Relationship between time spent on study at home and achievement in 
science 
The total sample was categorized into two groups on the basis of time 
spent on study at home, i.e. time spent upto 2 hours and more than 2 hours. The 
number of students spent 2 hours and more than 2 hours were 264 and 1236 
respectively as embodied in table 5.25. The mean achievement score of students 
who spent 2 hours is 25.01 and SD, 7.69 whereas in case of students who spent 
more than 2 hours is 29.03 and SD, 6.43. The statistically calculated t-value is 
8.86 which is significant at 0.01 level of confidence with 1498 df The result 
clearly indicates that science achievement score of students who spent more than 2 
hours on study at home have greater achievement in science than the students who 
spent upto 2 hours. Hence there is relationship between time spent on study at 
home and the science achievement. Graphical presentation is given in figure 5.20 
5.4.12: Relationship between school sponsored activities (sports, debates and 
cultural programmes) and achievement in science 
For studying relationship of school sponsored activities participation of 
students with achievement in science, students were categorized into two groups, 
i.e. one group comprised students who participate and the other group of students 
includes those who do not participate in extra-curricular activities in schools. It is 
clear from the table 5.26 that the number of students participated and do not 
participated in school sponsored activities were 1179 and 321 respectively. The 
mean achievement scores and SD of the students participated and do not 
participated in school sponsored activities were 29.04, 7.27 and 25.25, 6.97 
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Table 5.25: Comparison of mean science achievement scores on the basis of 
time spent on study at home 
Groups 
Time spent on 
study at home 
Upto 2 hrs. 
More than 2 hrs. 
N 
264 
1236 
Mean 
25.01 
29.03 
SD 
7.69 
6.43 
df 
1498 
t 
8.86 
Sig./ 
N.Sig. 
<0.01 
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Figure 5.20: Graphical presentation of mean science achievement scores on the 
basis of time spent on study at home 
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Table 5.26: Comparison of mean science achievement scores on the basis of 
participation in school sponsored activities 
Grou 
School 
sponsored 
activities 
)S 
Participation 
No 
participation 
N 
1179 
321 
Mean 
29.04 
25.25 
SD 
7.27 
6.97 
df 
1498 
t 
8.34 
Sig/ 
NSig 
<0.01 
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Figure 5.21: Graphical presentation of mean science achievement scores on the 
basis of school sponsored activities 
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respectively. The calculated t-value was 8.34 which is significant at 0.01 level 
with 1498 df. This result clearly indicated that students' participation in extra-
curricular activities is related to achievement in science. Figure 5.21 graphically 
depicts the same result. 
5.4.13: Relationship between participation in educational tours organized by 
schools and achievement in science 
The total sample was divided into two groups, students who participated 
and who did not participate in educational tours organized by the schools. The 
number of students participated and not participated in educational tours was 693 
and 807 respectively as indicated by the table 5.27.The mean achievement in 
science score of students of participated group is 30.18 and SD = 6.78. In case of 
not participated group the mean science achievement score is 25.64 and SD = 
7.20. The size oft is 12.50, which is significant at 0.01 level of confidence with 
1498 df Thus mean science achievement scores of participated group differs from 
those of not participated group. As such it becomes clear that the students who 
have participated in educational tours organized by the schools have more science 
achievement than the students who have not participated in such type of tours, t-
values obtained to test the significance of difference between means are given in 
the table 5.27 and figure 5.22 presents the mean scores of two groups. 
5.4.14: Relationship between time spent on non-school hours playing with 
friends and achievement in science 
On the basis of time spent on non school hours playing with friends, the 
total sample was divided into two groups, i.e. time spent upto 2 hours and more 
than 2 hours. The number of students spent 2 hours and more than 2 hours on 
playing were 948 and 552 respectively. Table 5.28 shows that the mean 
achievement scores and SD of students who spent upto 2 hours and more than 2 
hours on playing were 28.72, 7.26 and 27.09, 7.35 respectively. The statistically 
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Table 5.27: Comparison of mean science achievement scores on the basis of 
participation in educational tours organized by schools 
Groups 
Educational 
tours 
Participation 
No 
participation 
N 
693 
807 
Mean 
30.18 
25.64 
SD 
6.78 
7.20 
df 
1498 
t 
12.50 
Sig/ 
NSig 
Sig 
e 
u 
S3 
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30,18 
25.64 
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Tours organized by schools 
Figure 5.22: Graphical presentation of mean science achievement scores on the 
basis of participation in educational tours organized by schools 
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Table 5.28: Comparison of mean science achievement scores on the basis of 
non-school hours spent playing with friends 
Groups 
Non-school 
hours spent 
playing with 
friends 
Upto 2 hrs. 
More than 2 
hrs. 
N 
948 
552 
Mean 
28.72 
27.09 
SD 
7.26 
7.35 
df 
1498 
t 
4.18 
Sig./ 
N.Sig. 
<0.01 
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Figure 5.23: Graphical presentation of mean science achievement scores on the 
basis of non-school hours spent on playing with friends 
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calculated t-value is 4.18 which is significant at 0.01 level with 1498 df. The result 
clearly shows that students who spent more than 2 hours daily on playing had 
lower science achievement than those students who spent less time on playing. 
Graphical presentation is given in figure 5.23. 
5.4.15: Relationship between choice of stream and achievement in science 
Table 5.29 displays that those students who will opt science stream and 
students who wants to pursue career in non-science (arts and commerce) after high 
school are 1185 and 315 respectively. The mean achievement scores of students 
who will apt for science stream is 29.02, SD = 6.87, while the mean achievement 
scores of Non-science is 24.85 and SD = 6.89. The obtained t-value is 9.56, which 
is significant at 0.01 level with 1498 df It clearly evinces that there is significant 
difference between the means of students who will opt science stream and students 
who wants to pursue career in non-science after high school. Students who will opt 
science stream have higher mean achievement than their counterparts. Figure 5.24 
pictorially depicts the same result. 
The null hypothesis stating that, "there is no significant difference in 
science achievement in relation to personal factors(gender difference, religion, 
parental education and occupation, family size, pre-primary education, type of 
primary education, type of assistance, computer and internet access friends 
interested in computers, time spent on study at home, school sponsored 
activities, educational tours organized by school, non-school hours playing with 
friends and choice of stream) of secondary school students" is partially rejected 
and partially accepted. The results disclose the relationship between parental 
education, occupation, family size, pre-primary education, type of primary 
education, computer and internet access friends interested in computers, time spent 
on study at home, school sponsored activities, educational tours organized by 
school, non-school hours playing with friends and choice of stream of students and 
achievement in science, hence on the basis of these variables the hypothesis is 
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Table 5.29: Comparison of mean science achievement scores on the basis of 
choice of stream 
Groups 
Stream 
Science 
Non-science 
N 
1185 
315 
Mean 
29.02 
24.85 
SD 
6.87 
6.89 
df 
1498 
t 
9.56 
Sig/ 
NSig 
Sig 
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Science Non-science 
Choice of stream 
Figure 5.24: Graphical presentation of mean science achievement scores on the 
basis of choice of stream 
157 
rejected. But on the other hand the relationship between science achievement and 
gender, religion and type of assistance of students has not been demonstrated by 
these findings. Hence the hypothesis is accepted. 
5.5: Relationship between institutional factors (private and government, 
convent and non-convent, single-sex and coeducational, urban and rural, 
English and Hindi medium, multimedia and non-multimedia schools) and 
achievement in science 
5.5.1: Relationship between private and government schools and achievement 
in science 
To find out the influence of type of schools, whether private or government 
on science achievement of the students, the total sample was bifiircated in two 
groups on the basis of management of the schools, i.e. private (public managed) 
and government schools (managed by government authority). The number of 
students of private and government schools examined were 1008 and 492 
respectively as indicated by the table 5.30. The mean achievement science score of 
students of private and government schools were 30.33 and 23.47 with their 
corresponding SD's 6.24 and 6.70 respectively. The size oft is 19.48, which is 
significant at 0.01 level of confidence with 1498 df. Thus, the mean science 
achievement scores of students of private schools differ from those of students of 
government schools. It becomes clear that the students of private schools have 
more science achievement scores than the students of government schools, t-
values obtained to test the significance of difference between means are given in 
the table 5.30 and figure 5.25 presents the mean scores of two groups. 
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Table 5.30: Comparison of mean science achievement scores of the students of 
private and government schools 
School Type 
Private 
Government 
N 
1008 
492 
Mean 
30.33 
23.47 
SD 
6.24 
6.70 
df 
1498 
t 
19.48 
Sig./ 
N.Sig. 
<0.01 
Figure 5.25: Graphical presentation of mean science achievement scores on the 
basis of different school-type 
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Table 5.31: Comparison of mean science achievement scores of the 
students of convent and non-convent schools 
School Type 
Convent 
Non- convent 
N 
411 
1089 
Mean 
33.64 
25.98 
SD 
4.86 
6.76 
df 
1498 
t 
20.99 
Sig./ 
N.Sig. 
<0.01 
35 
e 
<u 
s v 
.*• 
<u 
58 
<U 
<J 
n <u 
c 
« 
a 
U 
o 
« 1 
30 
•Jb 
20 
1b 
10 
5 
Figure 5.26: Graphical presentation of mean science achievement scores on the 
basis of different school-type 
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5.5.2: Relationship between convent and non-convent schools and 
achievement in science 
The total sample was categorized in two groups, i.e. convent (managed by 
Christian missionaries) and non-convent schools (managed by public and 
government authority). The numbers of students of convent and non-convent 
schools were 411 and 1089 respectively. It is evident from the table 5.31, the mean 
achievement scores and SD of the students of convent and non-convent schools 
were 33.64, 4.86 and 25.98, 6.76 respectively. The statistically calculated t-value 
is 20.99 which is significant at 0.01 level with 1498 df. This result shows that 
students of convent schools performed much better than students of non-convent 
schools. Graphical presentation of the mean achievement scores of the students of 
two types of schools is given in figure 5.26. 
5.5.3: Relationship between single-sex and co-educational schools and 
achievement in science 
Table 5.33 displays that the number of students from single-sex boys, 
single-sex girls and co-educational schools were 198, 285 and 1017 respectively. 
Analysis of variance was employed to determine the significance of differences in 
science achievement scores of the students of different types of schools. The mean 
science scores of single-sex girls, single-sex boys and co-educational schools were 
24.88, 25.01 and 29.73 respectively. The graphical presentation of these mean 
achievement scores is given in figure 5.27. The total sum of squares between and 
within the means of the students was calculated. The F-ratio came out to be 74.43 
(table 5.32) and found significant at 0.01 level for df 2, 1497. This indicates that a 
significant difference exists between the achievement scores of students of single-
sex boys, single-sex girls and co-educational schools. Hence the t-test was applied 
for further investigation. 
The achievement of boys in the single-sex school, girls in the single-sex 
school and the students in co-educational schools were compared using t-test. The 
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Table 5.32: Summary of analysis of variance in respect of different school-
type and achievement in science 
Between groups 
Within groups 
Total 
df 
2 
1497 
1499 
Sum of 
squares 
7450.33 
74914.52 
82364.85 
Mean Square 
3725.16 
50.04 
F 
74.43 
Sig./ 
N.Sig. 
<0.01 
Table 5.33: Comparison of mean science achievement scores for boys and 
girls in single-sex and co-educational schools 
School Type 
Single sex- B 
(Boys) 
Single sex- G 
(Girls) 
Coeducation-C 
(Both) 
No. of 
schools 
5 
7 
18 
N 
198 
285 
1017 
Mean 
24.88 
25.01 
29.73 
SD 
7.24 
6.43 
7.21 
t 
B 
0.21 
8.64* 
G 
9.98** 
C 
•^ Sig. at P< 0.01 level, d f=1213, 1300 res. 
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Table 5.34: Sex-wise comparison of mean science achievement scores of co-
educational, single-sex boys' and single-sex girls' schools 
School Type 
Co-education 
(Boys) 
Co-education 
(Girls) 
Single-sex 
(Boys) 
Single-sex 
(Girls) 
N 
615 
402 
198 
285 
Mean 
29.06 
30.66 
24.88 
25.01 
SD 
7.17 
7.20 
7.24 
6.43 
t 
Co-education 
(Boys) 
3.47* 
7.12* 
Co-education 
(Girls) 
10.59* 
*Sig. at P< 0.01 level, df=1015, 811 and 685 res. 
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Figure 5.27: Graphical presentation of mean science achievement scores on the 
basis of different school-type 
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data in table 5.33 shows that the achievement in science of boys and girls in 
single-sex schools are not comparable indicating no significant difference between 
boys and girls as t-value came out 0.21. Further results show that the mean 
achievement scores in science for students of co-educational schools are 
significantly better (t = 8.64, df == 1213) than those of boys in the single-sex 
schools and also girls in the single-sex schools (t = 9.98, df = 1300). These results 
demonstrated that, the science achievement of students in co-educational schools 
were significantly higher than that of boys as well as of girls student in single-sex 
schools. 
The data in table 5.34 also shows that the achievement in science of boys 
and girls in co-educational schools, were comparable indicating gender difference 
and girls perform better than the boys (t = 3.47, df = 1015) which is contrary to the 
finding in single-sex schools, where boys and girls perform equally good or bad. 
Further, it was found that boys of co-educational schools have significantly higher 
achievement in science than the boys of single-sex schools and also girls of co-
educational schools have significantly higher achievement in science than the girls 
of single-sex schools (t = 7.12, P < 0.01, df = 811 and t = 10.59, P < 0.001, df = 
685 respectively) 
5.5.4: Relationship between urban and rural schools and achievement in 
science 
Out of total sample, the number of students of urban and rural schools was 
1155 and 345 respectively. The data displayed in table 5.35 was analyzed to make 
a comparative study of the students of urban and rural schools, the mean 
achievement scores and SD were 29.55, 6.24 and 23.44, 5.41 respectively. The 
graphical presentation of these scores is given in figure 5.28. The calculated value 
of t for these two groups is 9.36 which is significant at 0.05 level of confidence 
with 1498 df Being this difference in favour of urban school students, it can be 
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Table 5.35: Comparison of mean science achievement scores of the students of 
urban and rural schools 
School Type 
Urban School 
Rural School 
N 
1404 
96 
Mean 
29.55 
23.44 
SD 
6.24 
5.41 
df 
1498 
t 
9.36 
Sig./ 
N.Sig. 
<0.0] 
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Figure 5.28: Graphical presentation of mean science achievement scores on the 
basis of different school-type 
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said that the students of urban schools have more achievement scores in science 
than their counterparts. 
5.5.5: Relationship between Englisli and Hindi medium schools and 
achievement in science 
The total sample was divided into two groups on the basis of medium of 
instruction in schools, i.e. English medium and Hindi medium schools. The 
number of students of English and Hindi medium schools were 1140 and 360 
respectively. Table 5.36 shows that the mean achievement scores and SD of 
English and Hindi medium students were 29.92, 6.59 and 22.81, 5.79 respectively. 
The obtained t-value is 18.33, which was significant at 0.01 level with 1498 df. 
The result clearly shows that the mean achievement scores in science of students 
of English medium schools were greater than that of students of Hindi medium 
schools. Figure 5.29 shows the graphical presentation of mean scores of the two 
groups. 
5.5.6: Relationship between multimedia and non-multimedia schools and 
achievement in science 
The total sample was divided in two groups on the basis of computer 
education imparted in schools, i.e. multimedia (computer education is imparted) 
and non-multimedia schools (computer education is not imparted). The number of 
students of multimedia and non-multimedia schools was 996 and 504 respectively 
as depicted in table 5.37. The mean achievement science score of students of 
multimedia and non-multimedia schools were 29.98 and 24.65 respectively with 
their corresponding SD's 7.28 and 6.33. The size oft is 13.99, which is significant 
at 0.01 level of confidence with 1498 df Thus, the mean science achievement 
scores of students of multimedia schools significantly differ from those of students 
of non-multimedia schools. It becomes clear from the analysis of data that the 
students of multimedia schools have more science achievement scores than the 
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Table 5.36: Comparison of mean science achievement scores of the students of 
English and Hindi medium schools 
School Type 
English medium 
Hindi medium 
N 
1140 
360 
Mean 
29.92 
22.81 
SD 
6.59 
5.79 
df 
1498 
t 
18.33 
Sig./ 
N,Sig. 
<0.01 
Figure 5.29: Graphical presentation of mean science achievement scores on 
the basis of different school-type 
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Table 5.37: Comparison of mean science achievement scores of the students 
of multimedia and non-multimedia schools and achievement in 
science 
School Type 
Multimedia 
Non-
multimedia 
N 
996 
504 
Mean 
29.98 
24.65 
SD 
7.28 
6.33 
df 
1498 
t 
13.99 
Sig./ 
N.Sig. 
<0.01 
Figure 5.30: Graphical presentation of mean science achievement scores on the 
basis of different school-type 
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students of non-multimedia schools, t-values obtained to test the significance of 
difference between means are given in the table 5.37 and figure 5.30 presents the 
mean scores of two groups. 
Therefore, the null hypothesis stating that, "there is no significant 
difference in science achievement in relation to institutional factors (private and 
government, convent and non-convent, single-sex and coeducational, urban and 
rural, English and Hindi medium, multimedia and non-multimedia schools) of 
secondary school students" is rejected, except achievement in science of single-
sex boys and single-sex girls school are not comparable and indicating no 
significant difference and is accepted. 
5.6: Discussion 
The design of effective and efficient education policies requires a more 
comprehensive knowledge of the determinants of educational achievement. 
Achievement results and their dependence of some contextual factors of teaching 
and learning science through chosen subset of variables explored through sample 
separately show that there are differences in influence of some factors of learning 
and achievement in science. In addition, some variables chosen for analysis of 
achievement influence are not reliable predictors of students' success in the fields 
of mathematics and science. In some cases they show predictable measures, but in 
some other cases these results are unexpected. The purpose of the present research 
was to determine the effects of attitude towards multimedia information 
technology, socio-economic status, personal and institutional factors on 
achievement in science. These variables were chosen for analysis because they are 
manipulable variables that have been identified as important to influence science 
achievement in previous researches. The present study among other is conducted 
in the area of science achievement but its distinctive feature is to study 
correlations of certain variables not included in earlier studies with science 
achievement specially attitude towards multimedia information technology. With 
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this view, in the present discussion an attempt is being made to reconcile the 
finding of the present study with previous investigations. It is needless to say that 
India is a vast country with diverse religious, ethnic, cultural and linguistic 
communities. All these factors affect multimedia information technology, socio-
economic status, personal and institutional factors and achievement also. Under 
such conditions neither national norms of students' with their achievement in 
science can be developed, nor are they necessary. Only a general picture of 
students' science achievement and its correlations are therefore sought to be drawn 
by integrating the findings of the present study and other related investigations 
(where such integration is possible). 
In general 74.80 % students have more favourable attitude towards 
multimedia information technology with 1.80% of students have less favourable 
attitude and rest 23.40 % being termed as moderate. Generally 1100 students out 
of the total sample (1500) have positive attitude towards MIT. The result shows 
that the majority of secondary school students have awareness of computer 
technology and its importance in day to day life. The result obtained in this study 
is supported by other investigators also, Gupta (1988) reported that the students in 
the age group of 13-14 years had expressed highly favourable responses towards 
computer technology, according to Pradhan & Khirwadkar (1999) reported that 
the teacher and students had positive perception on the integration of computer 
into classroom teaching. Sultana (2001), Siddiqui (2002) and Islam (2008) 
findings revealed that there exists a feeling of positive attitudes towards 
information technology among the majority of secondary school students. Hong et 
al., (2003) reported that 70.9% students have more favourable attitude towards the 
use of internet for learning. 
Present studies suggest that students' computer attitudes are related to their 
success in learning. Data analysis was done to see the relationship between 
achievement in science and their attitudes towards MIT. Analyses results showed 
significant difference between more favourable and less favourable; moderate and 
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less favourable and more favourable and moderate attitudes of students in relation 
to their science achievement. These results indicate that the attitude towards MIT 
affects the achievement in science. In other words it can be said that there is 
correlation of attitude of students towards MIT with their science achievement. In 
table 5.3 data clearly reveals that students having more favourable attitude towards 
MIT have more achievement in science that the moderate and less favourable 
groups. Along these lines Liu, Maddux and Johnson (2004) concluded that four 
computer attitude variables (enjoyment, motivation, importance and freedom from 
anxiety) have linear relationships with time and time has a linear relationship with 
achievement, suggesting that computer attitudes influence computer learning 
mediated by time. A review of studies on attitudes toward learning and using 
information technology in education has revealed that most studies have shown 
that students' attitudes toward technology are critical (Francis & Evans, 1995; 
Freedman & Liu, 1996; Liu & Johnson, 1998; Mitra, 1998; Mitra & Steffensmier, 
2000; Houtz & Gupta, 2001). Ali & Elfessi (2004) reported their findings of a 
study that examined student performance and attitude towards the use of 
information technology. The findings reveal that there were no significant 
performance and attitude differences between the two groups. 
In this work socio-economic status is found to be most important factor of 
students' achievement in science. The present research which specifically and 
unequivocally aimed at to link SES with achievement leads to an exclusive 
inference that SES affects students outcomes in agreement with conclusions of 
Harikrishnan, 1992; Ganguly, 1989; Baharuddin & Luster, 1998; Jeynes, 2002; 
Eamon, 2005; Majoribanks, 1996; Hochschild, 2003; McNeal, 2001; Seyfried, 
1998. Various reports on parallel footing are supportive to our work as stated 
ahead. Achievement varies directly with SES level, with higher SES students 
generally have higher science achievement than lower SES students (Clewell & 
Ginorio, 1996; Drew, 1996).Students who have a low SES have lower test scores 
and are more likely to drop out of school (Eamon, 2005; Hochschild, 2003). Low 
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SES students have been found to score about ten percent lower on the National 
Assessment of Educational Programs than higher SES students (Seyfried, 1998). 
Sarode (1995) found significant difference between higher, middle and lower SES 
students. Young & Eraser (1993), socio-educational level had much stronger 
correlation in science achievement. According to Ogwu (2004) the high SES 
parents are able to provide their young children with high quality child care books 
and toys to encourage them in their various learning activities at home. It is 
generally but specifically believed that children from high and middle SES parents 
are better exposed to learning environment at home because of provision and 
availability of extra learning facilities. In contrast, the believe holds that, the 
children of low SES parents do not have access to extra learning facilities, hence, 
the opportunity to get to the top of their educational ladder may not be very easy. 
It is believed that families with high socio-economic status often have more 
success in preparing their children for school because they always have access to a 
wide range of resources at their disposal to promote, uplift and support their young 
ones. Families with low socio-economic status often lack the financial, social and 
educational supports that characterize families with high socio-economic status. 
Due to their poverty level, these groups of families may have inadequate or limited 
access to community resources that can promote and support children's 
development and school readiness. It is believed that low SES negatively affects 
academic achievement because low SES parents are deprived of vital resources 
and create additional stress at home (Eamon, 2005; Majoribanks, 1996; Jeynes, 
2002). The economic hardships caused by low SES lead to disruptions in 
parenting, an increasing amount of family conflicts and an increased likelihood of 
depression in parents (Eamon, 2005). For these reasons SES is closely tied to 
home environment and one could argue that SES dictates the quality of home life 
for children. 
When data was analyzed to make a comparative study of the achievement 
in science of male and female students, it is found that there is no difference 
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between boys and girls in relation to science achievement. This shows that the 
gender does not influence the achievement of the students in science. The reason 
may be that parents are becoming more conscious and open minded about the 
education of girls. They allow their daughters to take tuitions and coaching from 
various sources, which were not possible earlier. The finding of this study is also 
supported by other Indian studies (Patnaik, 1986; Jovanovic & Shavelson, 1995; 
Neathery, 1997; Mohapatra & Mishra, 2000; Pandey & Ahmad, 2008). Our 
findings are consistent with numerous other reports in some developing and East 
European countries which found no gender differences (Al-Methen & Wilkinson, 
1988; Klainin & Fensham, 1987; Szydlowski & Dudziak, 1986). Contrary to this 
result many researches have been carried out about the underachievement of 
females in the sciences (Inesman, 1949; Duncan, 1989; Greenfeild, 1996). 
According to Tsado (1987); Gipps (1994) and O'Connor (2001) as boys and girls 
grew up, the differences they have in achievement in other subjects tended to 
diminish except in the sciences and mathematics. Williams & Jacobson (1990) 
agree that in early school years there is no difference in the achievement of boys 
and girls in the sciences but in the higher classes the boys perform better than girls 
in the areas where calculations are involved. In Mott's (2002) opinion for 
communication in science, one needs the ability to use graphs, symbols and 
diagrams and in maths this is a general requisition where girls are fallen short. 
Sjoberg (1984) observed that invincible rules within the society have provided that 
is feminine and what is masculine. Hence, science in most cultures is defined as a 
masculine domain (Onekutu & Onekutu, 2002). Research by AAUW (1992) 
reveals that although, female students receive equal or sometimes better grades in 
science courses, the females exhibit lesser interest in science subjects than male 
students. 
Further, when data was analyzed to see the significant difference in 
science achievement in between Muslim and Non-Muslim students, it is found that 
there is no significant difference between the mean science achievement scores of 
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the two groups. Muslim minorities performed with as much success on the science 
subject as the Hindu majority students. This finding corroborates the findings by 
earlier researches (Neathery, 1997; Raman, 1989). But contrary to this result, 
Khatoon (1996) reported that the mean percentage of marks of Hindu and Muslim 
students show that both differ significantly in their science achievement. Indira 
(1991) reported that Hindu, Muslim and Christian students differed in their 
academic achievement scores. In another study, Gupta (1983) found that 
differences in the achievement of Hindu-Muslim students are significant. The 
academic achievement of non-muslim children has been found better than their 
muslim counterparts (Alam, 2001). Bankston and Caldas (1998) concluded that 
minority status was highly related to achievement. Racial-ethnic differences in 
science achievement are generally larger throughout all grades than are gender 
differences (Hanson, 1996). 
When the data were analyzed with regard to the relationship of mean 
achievement scores in science of children and educafion of their fathers, there 
observed a significant difference between science achievement and children of 
different categories of educated fathers. From the data analysis results it is clear 
that the education of fathers influence science achievement of their children 
significantly. When the data were analyzed to make the comparative study of 
science achievement and education of mothers, it was found that children of 
professionally educated mothers have highest mean achievement scores than 
children whose mothers educated upto intermediate level and degree level. This 
fact is also supported by Nessa (1994) and Usha (1992) who found that father's 
education and mother's education are correlated with academic achievement. At 
the student level, students whose parents had lower levels of formal education 
scored lower than did those students whose parents had higher formal education 
levels (Schreiber, 2002).It is well-documented that children of low educated 
parents perform worse at school than children of highly educated parents 
(Coleman et al. 1966). The reason for this correlation has not been established, but 
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one of the explanations may be that low-educated parents feel have scarce 
knowledge of the school world to transfer to their children than do highly educated 
parents, perhaps because highly educated parents are more familiar with the jargon 
used in the school system and have more positive experiences of school (Lareau, 
1987). This factor leads to low-educated parents being less involvement in the 
child's schooling, thereby, affecting the picture of the results of parental 
involvement in school on the children's schooling, development and health. 
Data analyses results pertaining to the relationship of mean achievement 
score in science of the children of different occupational groups of their parents, 
lead to clear inference that occupational status plays pivotal role in the 
achievement in science of their children. The children of high status parents have 
more achievement in science than the children of low occupation status. 
Researchers have further supported that the influence of parental occupational 
status and their children academic achievement in science (Usha, 1992; Schreiber, 
2002; Rajput, 1985). Sultan (1988) and Saini (2005) reported that there exists a 
significant difference in achievement in natural science among children belonging 
to working and non-working mothers. Milne; Myers, Rosenthal & Ginsburg 
(1986) consistently found that mother's employment has a negative effect on both 
reading and maths achievement. In this regard Heynes & Catsambis (1986) 
pointed out that the effects of mother's employment are highly related to SES of 
the families. In other words, they stated that by omitting students from lower SES 
factor from the sample, the positive effect of mother's employment on academic 
achievement was also omitted. Nessa (1994) observed significant difference 
between father's occupation and achievement but in case of mother's occupation 
and income the difference were not non-significant. 
This study also explored the relationship between students' achievement in 
science and their size of family. Children of smaller family have got significantly 
higher achievement in science than the children of larger family, i.e. there is 
positive correlation between size of the family and achievement in science. Zajonc 
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(1976) has indicated that increased externaUty was associated with larger family 
size. Also, it has been reported that the number of children in the family had a 
significant negative effect on academic achievement (Iverson &Walberg, 1982; 
Hauser & Sewell, 1985). Moreover, students living with no parents had lower 
reading and science achievement scores than other students and this effect was 
mediated by lower family investment and involvement (Ho, 2006). Small families 
typically have higher SES, invest more in educational resources, spend more time 
with their children and have larger social networks for their children's to top on 
than larger families. The small families provide their children more learning 
opportunities, exerted more presence, more supportive, more helpful, more 
resources and raise their likelihood of higher academic achievement. 
Knowledge of how students started their pre-primary education either from 
play school or not this can help to predict their performance in science 
achievement at 9 standard. The results presented support the idea that education 
from play school brings some benefits for students at higher classes. The students 
who started pre-primary education from play schools present significantly better 
achievement in science. 
The factor pertaining to the primary education of students, whether from 
convent, private or government schools can help predict their performance in 
science achievement at 9 standard. The results obtained support the idea that 
education started from convent or private schools brings some benefits for 
students at higher classes. The students who started their primary education from 
government schools present significantly low achievement in science. Hence, 
there is relationship between type of primary education received and students' 
achievement in science at higher classes 
The study indicates that there is no significant difference between the mean 
achievement scores in science of students belonging to familial assistance, no 
assistance and assistance by tutor/coaching center group. This conclusion goes 
alongwith the observation that coached and uncoached students perform equally in 
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most of the subjects (Kenny & Faunce, 2004; Kenny & Stone, 2000; Achuff & 
Lila, 1988; Gastright, 1983; Snedecer, 1989; Bekcer, 1990; Witt, Al-Abdullah & 
Ross, 1994; Gaffor & Muhammad, 2007). While some studies reported that 
coaching has significant influence on results of the tests (Egan & Bunting, 1991; 
Shajila, 1992). There is significant difference between the mean achievement 
scores of children having guidance from their parents and coaching/tution from 
their tutor (Rahman, 2003).Sui-Chu & Willms (1996) found that of the four types 
of parent involvement, they identified, student parent discussion in the home was 
the most powerful predictor of students academic achievement. Astone & 
McLanahan (1991) suggested a positive association between parents involvement 
and student achievement. However, after analyzing data from the longitudinal 
study of American youth, Madigan (1994) developed ten indicators of parents' 
involvement and found that parents help with homework and provision of rewards 
for good grades sometimes had a negative effect on student achievement. Milne et 
al. (1986), found negative effects of parents helping their children with homework 
and suggested that this finding was attributable to the fact that parents helped more 
of their children who were not doing well at school. Muller (1993) too, reported 
negative effects for parents monitoring their eight grades homework. 
Present investigations further show that students with computer and internet 
access have significantly better achievement in science than those who never 
access to computer or internet. Improved access to technology is a pivotal feature 
of almost all information technology plans. Although there is immense interest in 
the use of technology and rapid growth in the appearance of technology in schools 
but many students in secondary schools still have limited access to computers. The 
results show that 26% of the students are deprived of the use of computer 
anywhere, neither at home nor in school. According to Mangione (1995) all 
students must have equal opportunity to learn with and about computers to ensure 
equity, though few schools have achieved the levels of access necessary to provide 
students with an equitable experience. Another study by the Educational Testing 
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Service (ETS) reported that students who spent more time on computers in school 
actually performed slightly worse than those who spent less time on them 
(Wenglinsky, 1998). 
When the data was analyzed to make a comparative study of students on 
the basis of friends interested in computers, it was found that students whose 
friends are interested in computers had better achievement in science than the 
other group of students whose friends are not interested in computers. 
The study to find out the significant difference in science achievement 
scores on the basis of time spent on study at home reveals that students who spent 
more time on study at home achieved significantly more achievement score in 
science than the students who spent less time on study at home. This finding is 
further supported by Peng & Wright (1994) who reported that the correlation with 
hours spent on homework (. 17) indicates that more time spent on homework was 
related to higher achievement scores. Cooper (1989) also observed a positive 
linear relationship between hours per week spent on homework and achievement. 
Our research findings support the idea that participation of students in 
school sponsored activities brings some benefits for them. The students who 
participate in school sponsored activities present significantly better academic 
achievement in science. Along these lines Moriana et al. (2006) reported that there 
were considerably significant differences in performance in favour of the group 
involved in academic type extra-curricular activities and that such differences did 
not appear for those involved only in sports. According to Peixoto (2004), students 
who participate in extra-curricular activities present higher values on some 
dimensions of self-concept and better academic achievement. The findings of 
Darling et al. (2005), also showed that students who participated in school-based 
extracurricular activities had higher grades, higher academic aspirations and better 
academic attitudes than those who were not involved in extracurricular activities. 
Research conducted by Broh (2002) neither completely contradicts, nor 
completely supports these findings. He reported that participation in some 
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activities improves academic achievement, while participation in others 
diminishes academic achievement. Contrary to this result Narang (1987), reported 
that no academic programme of the school (participation in co-curricular 
activities) was related to higher achievers. Aforesaid view of research findings 
consistent with investigators inferences clearly reveals that the participation in 
school sponsored activities seems to have positive effects on science achievement. 
Data was also analyzed to know the significant difference in science 
achievement scores on the basis of students' participation in educational tours 
organized by schools. Students participated in such tours achieved significantly 
more achievement scores in science than the students who have not participated in 
any educational tour organized by the schools. 
Our research results show that short time non-school hours playing with 
friends brings some benefits for students. Students playing upto 2 hours per day 
has positive effects on their achievement in science. The students playing more 
than 2 hours per day have increasingly negative affects on science achievement. In 
general more playing by the students worse their academic achievement in 
science. Hence, less playing is important for academic growth and more playing is 
dangerous for academic growth of the students. 
The choice of courses is also found to be an important factor of students' 
achievement in science. Students' whose liking in science stream for further 
education have achieved better scores in science than the students whose liking is 
non-science stream for further education. The choice of the courses depended 
upon the interest of the students. This study is supported by Sharma (1988) that 
science stream attracted more intelligent students. In Japan and Singapore, 
students who indicated their liking for science generally achieved better scores in 
science than those who indicated negative (Beaton et al., 1996a). 
Now coming to different types of schools, another important variable of the 
study, in which a definite relationship has been found to exist between this 
variable and science achievement of the students. Different types of schools. 
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managed by different authority have different types of influence on performance 
of their students. In this way sample schools range from very good to poor in their 
performance. In the present study students of private schools have achieved more 
science score than the students of government schools. It is clear from the present 
study that in India private schools are privately managed and are high status 
schools where high socio-economic background students are able to study. This 
shows high SES of schools and high SES of students which influence the 
achievement in science of the students. This is the reason that students of private 
schools were found to be academically more competent than the students of 
government schools. Kingdon (1999) found that private unaided schools are better 
in quality than government-funded schools and, viz. Govinda and Varghese (1993) 
found that private schools are better quality than government schools. This study 
is supported by the other Indian studies viz. Mazumdar (1992), Vimala & Rina 
(1989), Natarajan (1992), Sabapathay (1986), who reported that students from 
private schools scored higher than students from government schools. 
Further, in this study students of convent schools have got more scores than 
the students of other types of schools. Convent schools in India are running on the 
lines of public schools and have a very high reputation. Such types of schools are 
missionary managed and high status English medium schools where high socio-
economic background students are able to study. This shows that high SES of 
schools as well as high SES of students influences the achievement of students in 
science. This is the reason that students of convent schools were found to be 
academically more competent than those of all the students of other types of 
schools. This study is also supported by Vimala & Rina (1989) who reported that 
different types of schools like public and missionary schools were having the 
highest achievement and government schools showed the lowest achievement. 
Further, attending a Catholic school or a non-Catholic private school did not make 
any difference in developing science achievement score (Kim & Placier, 2004). 
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The data in table 5.33 show that the mean achievement scores in science of 
boys and girls of single-sex schools were not comparable indicating no gender 
difference, but in contrary to this most of western previous findings claimed that 
in unisex schools boys performed better than the girls (Calsambis, 1995; Forrest, 
1993; Klainin & Fensham, 1987; Soyibo, 1999; Zeegers & Giles, 1996; Young & 
Fraser, 1990) and in some cases girls performed better than boys in science 
(Tamir, 1988; Wang & Staver, 1995; Dhindsa & Chung, 2003). 
The students of co-educational schools also achieved significantly higher 
achievement in science than the boys as well as girls in the single-sex schools 
which is contrary to the findings of Young & Fraser, (1990), Dhindsa & Chung, 
(2003) and Hariharan et al., (1987). From present research findings it is clear that 
in India co-educational schools which are privately managed high status English 
medium schools where high SES students are able to study. This shows high SES 
school and SES of student influences the achievement in science of the students. 
This is the reason that students of co-educafional schools were found to be 
academically competent than those of unisex schools in India. Willis and Kenway 
(1986) went on to argue that co-education has 'vastly more potential' for counter-
sexist practices, and to deal simultaneously with the curriculum and the attitudes 
of teachers, girls and boys. Co-education is considered by some educationists and 
parents to be more equitable and to represent the real world in which girls and 
boys will have to spend their future lives. 
The mean achievement score in science of boys and girls of co-educational 
schools were comparable indicating gender difference. Girls of co-educational 
schools achieve significantly higher in science than their boys counterparts. 
Further, the mean achievement scores in science for boys in co-educational 
schools were significantly better than those of boys of single-sex schools and the 
mean achievement scores in science for girls in co-educational schools were 
significantly better than those of girls of single-sex schools. But which is contrary 
to this Emmanuel & Lockheed (1988) reported that girls in single-sex schools do 
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significantly better than their co-educational school counterparts while boys in co-
educational schools do better. 
The study on relation of school type (urban and rural) with science 
achievement showed that students of urban schools performed better in science 
than students of rural schools. Many educators, researchers, legislators and the 
general public believe that students from smaller and rural schools receive an 
education that is inferior to that of students from larger urban and sub-urban 
schools. Until recently there has been little empirical evidence to challenge that 
view. Now, however a growing body of work has begun to examine how well 
students perform in and after school from rural areas. Bhaskara (1990) & Dwivedi 
(2005) who documented that academic achievement of the students of the urban 
schools was significantly higher than those of the students of the rural schools. 
But Shukla (1984) observed no urban-rural differences in the academic 
achievement of primary school children. Ghosh (1985) concluded that urban 
students did not show better performance in the achievement test in chemistry than 
rural students. There are few factors which have been widely considered as 
potential contributors to the potential urban-rural differences in students' 
achievement in science such as availability of resources, urban-rural differences in 
SES, and parental expectation and community influence. Urban schools provide 
their students with the better availability of resources e.g., books, computers, art 
and science supplies, course offerings, and adequately cooled buildings, etc. 
Students of urban schools usually belong to high SES group while students of 
rural schools have low SES. It was considered that rural students may be at some 
disadvantage compared with their urban counterparts, because small, isolated and 
low SES rural communities often have less community involvement in education. 
Some researchers believe that parents in the small rural communities often have 
lower expectations about their children's educational attainment, and subsequently 
the students often have lower educational and career aspirations (De Young & 
Lawrence, 1995). 
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The results presented in table 5.36 provide interesting insight into the 
relationship between medium of instruction in schools and science achievement. 
Students of English medium schools scored significantly higher science 
achievement than the students of Hindi medium schools. Okpala and Onocha 
(1988) found that the level of student's knowledge in English and the extent to 
which the student uses the language at home could significantly predict the 
student's achievement in physics. This study was also supported by Bhaskara 
(1990) who reported that students of English medium schools scored higher 
achievement in biological sciences. Ellekkakumar & Elankathirselvan (2001) 
observed that there was no significant difference in achievement means scores in 
physics in between the students studying in Tamil medium and the students 
studying in English medium. Research in U.S. (Rosenthal et al. 1983; Fernandez 
and Nielsen 1986; Schmid 2001) and Hong Kong have (Cheung et al. 2003) 
emphasized differences in medium of instruction and language ability as a primary 
determinant of the gaps in educational performance. 
The results of present study regarding influence of computer availability in 
schools on science achievement show that secondary school students with 
computers available for use in their schools did significantly better in science 
achievement than those without computers in their schools. This study is 
supported by Berger et al., (1994) who found positive correlations between 
computer use in the school and achievement. But contrary to this Angrist & Lavy, 
(1999); Papanastasiou et al., (2003) and Ravitz et al., (2002) reported that 
computer availability for the student at home and in the library were associated 
with higher levels of science achievement; however computer availability at 
school and at another place could not significantly predict science achievement. 
In general in India and abroad different types of schools, managed by 
different authorities have different types of influence on performance of their 
students. In this way sample schools range from very good to poor in their 
performance. Gamoran (1996) found that private schools have no statistically 
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significant advantage in the education over public schools. Similarly a study 
conducted by White (1992) found that the differences in achievement in private 
and public schools are trivial in size and highly uncertain. The reasons of the 
variations in the results of studies conducted on the students in West and in India 
may be because in the developed world both private and public schools operate 
with similar basic facilities available with them which is not true in case of India. 
The variation in the academic achievement of students in developed world is due 
to family background while as in developing world including India, school factors 
are largely responsible for variations in achievement levels of students. Heyneman 
and Loxely (1983), it was concluded that the factors determining learners 
achievement in developed world are different from that in developing world. It 
was found that home environment factors are more important and reliable factors 
in predicting learners' achievement in the developed world where as school factors 
continue to be important in predicting learners' achievement in the developing 
world. 
In the conclusion the findings of the present study and results of the 
reported studies on this problem have been mostly conformed. Like, earlier 
researches in this study also majority of secondary school students have positive 
attitude towards MIT. Study further suggested that students attitude towards MIT 
is related to their achievement in science. SES of the students is found most 
important factor of students' achievement in science. Further, gender, religion and 
type of assistance are not found to be related with the science achievement of 
students. Parental education and occupation influence the science achievement of 
their children. Children of smaller family have got significantly higher 
achievement in science than the children of family of larger size. Knowledge of 
how students started their pre-primary and primary education can help to predict 
their performance in science at higher level. Our results outcome support the idea 
that education started from play schools or convent schools brings some benefits 
for students at higher classes. The results further show that students with computer 
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and internet access have significantly higher achievement in science than those 
who never access to computer or internet. It is found that students spent more time 
on study at home achieve better than the students spent less time. The results 
further support the idea that participation in school sponsored activities, 
educational tours organized by schools, and short time playing with friends bring 
some benefits for students' achievement. Students liking for science stream for 
further education is found to be an important factor for students' achievement in 
science. 
Now coming to different types of schools and their influence on 
achievement in science, a definite relationship has been found to exist between 
these variables and achievement in science. Private schools have achieved more in 
science than the government schools. Convent schools have got higher science 
achievement than other type of schools. Single-sex boys and single-sex girls 
performed equally. Coeducational school students have better achievement in 
science than the boys as well as girls of single-sex schools. The results have also 
shown that students from urban schools performed better in science than that of 
rural schools. English medium schools have achieved better in science than the 
Hindi medium schools. Multimedia schools (schools having computer for 
practical) also performed better than that of non-multimedia schools (schools not 
having computer for practical). 
At the end it may be interestingly stated that findings of the present study 
are mostly corroborated with the earlier studies. It appears that this phenomenon is 
not affected by the socio-cultural and other differences which characterized the 
students of this country and western countries. 
The generality of the findings of the study is limited owing to the fact that 
present studies are exploratory in nature; it was conducted on a comparatively 
small sample of 9^^ standard students, selected from only two districts of western 
U.P. (India). A replication of it with large and more representative sample of 
students of different classes and subjects from wider region and with more 
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rigorous design is likely to prove quite rewarding in focusing more light on 
difference of mean science achievement in relation to their attitude towards MIT, 
SES, personal and institutional factors. 
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SUMMARY, FINDINGS, AREAS FOR FURTHER RESEARCH 
AND LIMITATIONS 
6.1. Introduction 
School science education needs to respond to a changed social context and 
to help prepare young people to contribute as citizens to shaping the world in 
which they will live. The world is becoming more and more competitive. The 
desire for high level of science achievement puts a lot of pressure on teachers and 
schools, including the educational system in general and on students in particular. 
The whole system of education revolves around the academic achievement of the 
students especially in science. Thus, a lot of time and effort of the schools is 
directed towards helping students to perform better in all scholastic areas. To 
maximize the achievement in science within a given set of conditions, therefore, 
has become the realistic goal of every education. Therefore, there is need to know 
the factors which are deterrent to it. In view of the rapid changes being witnessed 
in organization, curricula and teaching techniques, it becomes still more pertinent 
to seek systematic information on the significant correlates of achievement in 
science. Such factors when identified have practical and theoretical implications 
for developing curricula and designing educational programs to suit the needs of 
the pupils with varied background. Research findings on the theme, it is hoped, 
would lead to improved curriculum development, efficient of teaching and better 
academic achievement. 
Thus, the present study is an attempt to find out the achievement in science 
in relation to various factors such as attitude towards multimedia information 
technology, socio-economic factors, personal factors and institutional factors. 
6.2. Statement of the problem 
"A Study of Secondary School Students' Achievement in Science in Relation 
to Attitude towards Multimedia, their Socio- Economic Status and Certain 
Personal and Institutional Factors " 
6.3. Objectivesof the study 
The investigator has started the work with the following objectives: 
/. To study the general features of science achievement of secondary 
school students. 
2. To study the attitude towards multimedia information technology 
(combination of audio-video, text, graphics, sound, animation etc.) 
in relation to science achievement 
3. To study the socio-economic status (upper, middle and lower 
classes) in relation to science achievement 
4. To study the personal factors (gender difference, religion, parental 
education and occupation, family size, pre-primary education, type 
of primary education, type of assistance, computer and internet 
access friends interested in computers, time spent on study at home, 
school sponsored sports activities, educational tours organized by 
schools, on-school hours playing with friends and choice of stream) 
in relation to science achievement 
5. To study the institutional factors (private and government, convent 
and non-convent, single-sex and coeducational, urban and rural, 
English and Hindi medium, multimedia and non-multimedia schools) 
in relation to science achievement 
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6.4. Hypotheses of the study 
The study was conducted after formulating the following research 
hypotheses in the light of its above-mentioned objectives: 
1. There is no significant difference in science achievement in relation 
to attitude towards multimedia information technology (combination 
of audio-video, text, graphics, sound, animation etc.) of students. 
2. There is no significant difference in science achievement in relation 
to socio-economic status (upper, middle and lower classes) of 
students. 
3. There is no significant difference in science achievement in relation 
to personal factors (gender difference, religion, parental education 
and occupation, family size, pre-primary education, type of primary 
education, type of assistance, computer and internet access friends 
interested in computers, time spent on study at home, school 
sponsored sports activities, educational tours organized by schools, 
on-school hours playing with friends and choice of stream) of 
students. 
4. There is no significant difference in science achievement in relation 
to institutional factors (private and government, convent and non-
convent, single-sex and coeducational, urban and rural, English and 
Hindi medium, multimedia and non-multimedia schools) of students. 
6.5. Review of the related literature 
The review of related literature embodies the work done on different factors 
influencing the achievement in science of secondary school students. The 
investigator had gone through many journals, magazines, surveys, library, etc. and 
found a number of studies related to the present problem. The notable names of 
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the researches who had conducted research studies from 1964 to 2008 are as 
follows: 
Chopra (1964), Fraser (1969), Satyanandam (1969), Khanna (1980), 
Srivastava & Khatoon (1980), Gupta (1983), Raveendranathan (1983), Shukla 
(1984), Blatchford; Burke; Farquhar; Plewis & Tizard (1985), Ghosh (1985), 
Misra (1986), Patnaik (1986), Schibeci & Riley (1986), Carpenter & Hayden 
(1987), Hariharan; Meena; Dash & Acharya (1987) , Narang (1987), Narsimhan, 
Pillai & Swaminathan (1988), Okpala «fe Onocha (1988), Sharma (1988), Singh 
(1988), Tamir (1988), Trivedi (1988), Jegede & Inyang (1990), Rao (1990), 
Young & Fraser (1990),Indira (1991), Garg & Chaturvedi (1992),Young & Fraser 
(1993), Colley et al. (1994), Khatoon (1996), Klein; Jovanovic; Stecher.; 
McCaffrey.; Shavelson; Haetel & Comfort (1997), Mann (1997) , Neathery 
(1997), Shashaani (1997), Fan & Chen (1998), Liu; Macmillan & Timmons 
(1998), Young (1998), Frear & Hirschbuhl (1999), Jordon (1999), Kingdon 
(1999), Harker (2000), Mitra & Steffensmeier (2000), Alam (2001), Das & Naval 
(2001), Muller; Stage & Kinzie (2001), Owston & Wideman (2001), Kesamang & 
Taiwo (2002), Dhindsa & Chung (2003), Hong; Ridzuan & Kuek (2003), 
Papanastasiou, Zembylas & Vrasidas (2003), Rehman (2003), Yan, Kwong & 
Cheung (2003), Wobmann (2003),Yang (2003), Ali & Elfessi (2004) , Donnel 
(2004), Liew (2004), Papanastasiou ; Zacharia & Zembylas (2004), Carter (2005), 
Delgado-Hachey; Evans; Hunley; Krise; Rich & Schell (2005), Elijio & Dudaite 
(2005), Daiz (2006), Dange & Vijayalakshmi (2006), Eriba & Ande (2006), 
Farooque & Viswanathappa (2006), Jackson; Eye; Biocca; Barbatsis; Zhao & 
Fitzgerald (2006), Lipscomb (2006), Moriana; Alos; Alcala; Pino; Herruzo & Ruiz 
(2006), Olubadewo & Ogwu (2006), Gafoor & Sunnummel (2007), Mikk (2007), 
Vellaisamy (2007), Erdogan; Bayram & Deniz (2008), Pandey & Ahmad (2008), 
Popovich; Gullekson; Morris & Morse (2008),Timothy(2008). 
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6.6. Methodology and design of the study 
Before conducting any research study, it is necessary to make a systematic 
plan and to take decisions, which are crucial for the successful achievement of the 
study's objectives. The method adopted for this study was descriptive and 
statistical nature. The sample used for study of secondary school students' 
achievement in science forms the main sample of the study in view of the 
objective of the investigation which sought to find its relationship with some other 
student characteristics such as attitude towards MIT, socio-economic status, 
personal and institutional factors. In all 1500 students were involved in the study 
of the relationship between science achievement and their attitude towards MIT, 
socio-economic status, personal and institutional factors. All students who 
participated in the investigation were studying science as one of their academic 
subjects at standard 9 ; their ages ranged between 15 and 17 years. 
6.6.1 Sample of the study 
The sample was selected keeping in view the needs and objectives of the 
study. It should be mentioned that these students have been chosen from 30 
schools of Western U. P., (India). Out of 30 schools selected 18 were private 
which includes 1008 students and 12 were government schools which includes 
492 students. Out of these seven are girls' schools; eighteen co-educational and 
the rest are boys' schools. The number of the male students is more than that of 
female students, their numbers being 813 and 687 respectively. 
6.7. Data collected for the study 
The following baseline data were collected for carrying out the present 
investigation: 
1. Data used for development of Multimedia information technology 
attitude scale. 
2. Scores on the science achievement of the students. 
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3. Scores of the students' socio-economic status. 
4. Scores of the students' personal factors. 
5. Data related to institutions of the students. 
6.8. Tools used for the study 
The following tools were used by the investigator for the collection of data. 
1. Multimedia information technology attitude scale (developed by the 
investigator) 
2. Socio-economic status scale (modified by the investigator) 
3. Science achievement test (developed by the investigator) 
4. Personal information sheet (prepared by the investigator) 
6.9. Statistical techniques employed 
The analysis of the data was done by using statistical techniques, which 
were chosen only after investigator found them to be most appropriate and 
compatible for the analysis of data. They are as follows: 
• Determination of the reliability and validity of the MITA Scale. Socio-
economic status scale and science achievement test using known 
techniques. 
• Computation of mean percentage of science achievement test. 
• Computation of mean and standard deviation. 
• Use of linear measure of correlation (Pearson's Product Moment 
Coefficient Correlation). 
• Use of F-test for measuring the significance of difference among many 
means. 
• Use of t-test for measuring the significance of the difference. 
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6.10. Findings 
After statistical analysis, the following conclusions were drawn in 
accordance with the hypotheses and results of the hypotheses and results of the 
study: 
1. Attitude towards MIT and achievement in science. 
The attitude towards MIT and achievement in science are positively 
correlated in this study. The higher the attitude of students towards MIT, 
the higher is the achievement in science. 
2. Socio-economic status and acliievement in science. 
Socio-economic statuses of students have been shown to have a direct 
positive association with achievement in science. The higher the SES of 
students, the higher is the achievement in science. The children of upper 
economic strata and lower economic strata differed in science achievement 
very significantly. The upper and the middle economic groups differed in 
science achievement significantly. The middle and the lower economic 
groups differed in science achievement significantly. 
3. Personal factors and achievement in science. 
• There exists no significant difference between male and female students 
so far as their achievement in science is concerned, i.e. gender did not 
relate to science achievement. Both the groups are equally good or bad 
in the same measure. 
• There exists no significant difference in science achievement of muslim 
and non-muslim students. 
• In this study parental education is found to be an important factor of 
children's achievement in science. Children from highly educated 
parents are likely to have significantly higher science achievement as 
compared to the children of less educated parents. 
• It has been found that father's occupation is related to their children's 
achievement in science. The nature of father's occupation is important 
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for their children's science achievement. Children of professional group 
have achieved highest score than all other groups. There was significant 
difference between achievement scores in science of children of 
housewife and working mothers. 
The study also explained the relationship between students' 
achievement in science and their family size. Children of smaller family 
size have got significantly higher achievement in science than the 
children of larger family size. 
Knowledge of how students started their pre-primary education can help 
in predicating their performance in science in higher classes. This result 
presented support that students who started their education from play 
schools brings some benefits for students in science achievement. 
In this study school type at primary level has envisaged as a significant 
contributor in the determination of science achievement. The students of 
private schools have got significantly higher score in science than the 
students of government schools. 
The statistical result revealed that type of assistance (familial assistance, 
no assistance and assistance by tutor/coaching centre) is not related to 
the achievement in science. Students perform in science in all the cases 
equally. Thus the study reveals that the intensity of tution availed will 
not improve science achievement. 
The results showed that the achievement in science of students having 
access to computer was significantly better with the one that does not. 
The present result indicated that the students having access to internet 
have significantly better science achievement than those who have not 
access to internet. 
The result showed that mean achievement scores of students whose 
friends were interested in computers had significantly better science 
achievement. 
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• The result presented support the idea that study at home brings some 
benefits for students. The result shows that those students who spent 
more than two hours on study at home have more achievement in 
science than the students who spent less than two hours. 
• The result indicated that the students who have participated in school 
sponsored activities have higher science achievement than the students 
who have not participated. 
• The result indicated that the students who have participated in 
educational tours organized by the schools have higher science 
achievement scores than the students who have not participated in such 
type of tours. 
• In this study, science achievement was predicted in the best way by the 
amount of time spent playing with friends outside schools. The result 
indicates that students who spent more than two hours daily on playing 
with their friends outside schools is negatively associated with science 
achievement than those who spent less than two hours time. 
• The result indicated that students who will opt science stream at higher 
classes have higher mean achievement than their counterparts (who will 
opt non-science stream). 
Institutional factors and achievement in science. 
• The statistical result showed that students of government schools 
secured significantly lower achievement scores in science than private 
school students. 
• The students of convent schools achieved significantly higher 
achievement in science than the students of non-convent schools. 
• The statistical result showed that the science achievement of students in 
co-educational schools were significantly higher than that of boys as 
well as of girls student in single-sex schools. Further, it was found that 
boys of co-educational schools have significantly higher achievement in 
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science than the boys of single-sex schools and also girls of co-
educational schools have significantly higher achievement in science 
than the girls of single-sex schools. 
• The result showed that students of urban schools excelled in science 
than their rural counterparts. 
• The result revealed that students of English medium schools achieved 
significantly higher achievement scores in science than Hindi medium 
school students. 
• The statistical result indicated that students of multimedia schools 
(having computer for practical) have got significantly higher 
achievement scores in science than the non-multimedia school (not 
having computer for practical) students. 
6.11. Implications 
Clearly the results of this study have implications for governments, parents, 
educational planners and policy makers and the school authorities as well as for 
further research. The design of effective and efficient education policies requires a 
more comprehensive knowledge of the determinants of educational achievement. 
The results of this study suggest that there is a pressing need for more effective 
polices that seek to minimize the undesirable consequences of discrepancies in 
science achievement. Government key policy deliberations must include 
formulating sound educational policies that provide appropriate support for 
parents, students, teachers and school, modifying curriculum, and adapting 
instructional practices. Educational policies could be designed that specifically 
take into account the school characteristics and family background characteristics 
of students. 
The results might have some practical implications for science curriculum 
design in terms of enhancing interest in integrated science subject. The results of 
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the study provide new information on the interrelationship of various factors and 
students' science achievement. 
Educators and researchers cannot assume that by installing computers with 
various types of software in schools, the achievement level of the students will 
automatically increase. The relationship between computer use and achievement is 
much more complicated than it might initially appear. In light of the findings in 
this study and other research that supports similar assertions, it must be 
emphasized that it is not computer use itself that automatically affects the 
student's achievement in school, but the "how" it is used that affects the quality of 
its results. Computers in education should not be studied in isolation nor as mere 
vehicles, but within the context and structure of programs and settings in order to 
examine how the synergy of technology, instructional methods, subject matter, 
and other contextual factors provide the conditions necessary to support 
knowledge construction and learning when teachers and learners are separated. 
This report has shown a strong link between SES and student achievement. 
The link was found to influence differences in achievement levels between 
students and differences in achievement levels between schools. Planning for and 
delivery of education should take into account the parents' SES. Teachers as 
implementers of educational facilities should have a balanced view of children 
from various SES background as to blend their teaching so that all will benefit 
equally. Parents whether high SES, middle SES or low SES should strive to 
provide extra incentive for their children in the school. The main recommendation 
that can be put forward from this study is the need to concentrate on improving 
pupils' experience of science in school. 
6.12. Areas for further research 
When the present study was in progress, certain problems closely related to 
the area of this work came up before the investigator. These problems, if 
investigated along the present work, would help in clarifying the conceptual 
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misgivings and confusions. Some of these research problems related to the present 
area may be taken by the researchers in future. Thus the following 
recommendations for further research and study are offered: 
1. Gifted and non-gifted children and their achievement in mathematics 
and science. 
2. Influence of scientific attitude on achievement in science. 
3. Influence of cognitive factors on academic achievement. 
4. Influence of teaching methods on the achievement in science. 
5. Students' self-efficacy towards science learning and achievement in 
science and mathematics. 
6. Students' socio-economic status and their attitude towards Multimedia 
information technology. 
7. Students' academic achievement and its correlation with their skill and 
interest. 
8. Students from advantaged and disadvantaged backgrounds and their 
science performance 
9. Teacher expectations and students' academic achievement. 
10. Teacher-pupil relationship and achievement in mathematics and science. 
11. Peer influence on students' academic achievement. 
12. Influence of reinforcement, modeling and teaching skills on science 
achievement. 
6.13. Limitations 
The limitations of this study are as follows: 
1. The present study was focused upon the achievement of secondary 
school students only. It did not study the achievement of elementary, 
graduate and post graduate students. 
2. The study was conducted in mostly urban areas only. The sample 
includes only 345 students (8 schools) from rural areas; therefore, one 
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cannot generalize the findings of this study to all the institutions of India 
due to number of differences in their conditions and circumstances. 
3. The results of the present study had reflected the secondary school 
students' achievement in science in Aligarh and Bulandshahar at a 
particular time. But these findings might be quite different at some other 
time or in other social-cultural settings. 
4. The present study was conducted to find out the science achievement of 
private and government schools only. The students can also be 
categorized in more categories on the basis of management in schools. 
5. The present study was limited only to find out the influence of various 
factors on the achievement in science. Other subjects (English, Hindi, 
Social Science and Mathematics) were not covered under this study. 
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Appendices 
Appendix A-1 
Personal Information Sheet 
Direction: In the following items, answer the questions briefly and (^) tick mark 
option of your choice. 
1. Name of the student 
2. School 
3. Class 
4. Male/Female 
5. Religion 
6. How many members are there in your family? 
7. Have you received pre-primary education from any play school or not? 
(Yes/No) 
8. Your primary education is from-
a) Convent School 
b) Private School 
c) Government School 
9. Who among the following helps you in studying at home? 
a) Parents 
b) Brother/Sister 
c) Tutor/Coaching Centers 
d) Self Study 
10. Do you spent time working with computer? (Yes/No) 
11. Do you have computer practical in your school? (Yes/No) 
12. Do you spent time surfing on internet? (Yes/No) 
13. Are your friends interested in computers? (Yes/No) 
14. How many hours do you spent daily on studying at home? 
(a) Upto 2 hrs. (b) More than 2 hrs. 
15. Do you take part in school sponsored activities (sports, debates and cultural 
programmes)? (Yes/No) 
16. Do you take part in educational tours organized by your school? (Yes/No) 
17. How many hours after school do you spent daily in playing with your 
friends? 
(a) Upto 2 hrs. (b) More than 2 hrs 
18. Which stream do you want to opt after high school? 
(a) Science (PCB/PCM) (b) Non-science (arts and commerce) 
Appendix A-2 
Multimedia Information Technology Attitude Scale(MITA) 
Direction: This instrument is designed to measure attitudes toward computer and computer 
usage. It is not a test, so there is no right or wrong answers. Using the scale 
below indicate your opinion about each statement by putting a tick mark (v )^ in 
one of the 5 columns against the given statements that best represent your 
beliefs. Your responses will remain confidential and will be used for research 
work only. Your cooperation is greatly appreciated. 
Please note that: 
SA-Strongly Agree; A-Agree; UD-Undecided; D-Disagree; 
SD-Strongly Disagree 
STATEMENTS 
1. I enjoy working with computer. 
2. I feel nervousness when I think to use 
computer. 
3. I know a lot about computers. 
4. I would avoid a job involving MIT. 
5. MIT provides opportunity to improve 
teaching. 
6. MIT helps to organize the work in a better 
way. 
7. I get easily frustrated when I use computer. 
8. I use computer extensively. 
9. I think using a computer would be very 
difficult for me. 
10. Computer knowledge provides a lot of 
career opportunities. 
11. Learning computer is a waste of time. 
SA A UD D SD 
STATEMENTS 
12.1 would like to learn how to use computer. 
13. Career in MIT is interesting. 
14. I feel uneasy discussing about MIT with 
others. 
15. MIT offers opportunity for creative 
abilities. 
16. MIT serves as a tool for teaching and 
learning. 
17. MIT is not exciting to me. 
18. I get easily bored when working with 
computer. 
19. I feel confidence when working with 
computer. 
20. Computer knowing person faces job 
problem. 
SA A UD D SD 
Appendix A-3 
Socio- Economic Status Scale(SES) 
Direction: In the following items, answer the questions briefly and put a (^) tick 
mark on option of your choice. 
1. Father's- occupation 
- educational status 
- monthly income 
2. Mother's - occupation 
- educational status 
- monthly income 
3. Your order of birth among brothers and sisters? 
4. Is your house rented? (Yes/No) 
a) If rented, what amount is paid as rent? 
b) How many rooms are their in your house? 
5. Which of the following modem gadgets are owned by your parents? 
a) Car 
b) Air conditioner 
c) Personal computer/Laptops 
d) Cell phones 
e) None of the above 
6. Do you get pocket money? (Yes/No) 
7. Do your parents are associated with any club, charitable organization or 
association? (Yes/No) 
8. Do you have newspaper and magazine subscription in your house? 
(Yes/No) 
9. How much do you visit cyber cafes and avail internet facility? 
a) Regularly 
b) Frequently 
c) Not at all 
10. How do you go to school? 
a) By foot 
b) Rickshaw 
c) Bike/Scooter 
d)Car 
e) Cycle 
Appendix A-4 
Science Achievement Test (SAT) 
Direction; In the following items, (^) tick mark the correct option. 
1. The darkening property of photochromic glass is due to the presence of: 
(a) Silver sulphide (b) Silver iodide (c) Silver bromide (d) All 
2. At the height of about 1000m above the sea level, the atmospheric pressure is: 
(a) 76 cm (b) 75 cm (c) 73 cm (d) 72 cm 
3. Which is used as electrolyte in dry cell? 
(a) Sodium chloride (b) Ammonium chloride (c) Ammonium hydroxide 
(d) none 
4. The angle between the incident ray and the emergent ray is called angle of: 
(a) Reflection (b) Refraction (c) Incidence (d) Deviation 
5. The image of an object formed by a convex lens when the object is placed 
beyond the focal length: 
(a) Real (b) Imaginary (c) Magnified (d) Virtual 
6. When the white light passes through a prism which colour of ray bends the 
least? 
(a) Red (b) Violet (c) Yellow (d)Blue 
7. As diamond is bad conductor of electrical conductivity, its thermal 
conductivity is: 
(a) Very low (b) Medium (c) Very high (d) Constantly low 
8. Light changes its direction while traveling through mediums of different 
density. This process is called: 
(a) Reflection (b) Deflection (c) Inclination (d) Refraction 
9. The Buoyant Force on an object immersed in water is greater at a depth of: 
(a) 10m (b)20m (c) 30m (d)40m 
10. Materials which do not allow an electric current to flow through them are 
called: 
(a) Conductors (b) Electrodes (c) Insulator (d) Storage batteries 
11. Which of the following can be measured from Barometer? 
(a)Temperature (b) Pressure (c) Speed (d) Density 
12. Which of the following are the renewable sources of energy? 
(a) Coal (b) Kerosene (c) Sun (d) Petrol 
13. Wind energy is used for running: 
(a)Solar cooker (b) Windmill (c) Heater (d) None 
14. Zinc sulphate and copper sulphate solution is used in: 
(a) Voltaic cell (b) Dry cell (b) Button cell (d) Daneil cell 
15. The phenomena of electromagnetic induction are used in: 
(a) Electric bell (b) Electrode (c) Electrolyte (d) Electric generator 
16. A group of stars is known as: 
(a) Planet (b) Asteroid (c) Shooting star (d) Constellation 
17. Negatively charged particles of atom are called: 
(a) Neutrons (b) Protons (c) Electrons (d) None 
18. Sand stone is a: 
(a) Igneous rock (b) Metamorphic rock (c) Sedimentary rock 
(d) All 
19. Solder is an alloy of: 
(a) Copper and tin (b) Copper and zinc (c) Lead and tin 
(d) Iron and carbon 
20. Whichofthefollowingmetalreacts very mildly with steam? 
(a)Zn (b)Na (c) K (d) Ca 
21. Which of the following is clear transparent plastic? 
(a)PVC (b) Acrylic (c) Polyester (d)All 
22. Iron is mainly extracted from: 
(a)Fe203 (b)Fe204 (c)Fe(0H)3 (d)AlL 
23. All metals are solid except: 
(a)Al (b)Hg (c)Ca (d) Na 
24. Melamine is a: 
(a) Thermoplastic (b) Ceramic (c) Thermostats (d) Porcelain 
25. Which type of reaction is shown by copper with acids? 
(a) Violet reaction (b) No reaction (c) Steady reaction (d) none 
26. The common mineral found in earth crust is: 
(a)C02 (b)Si02 (c) MgCOj (d)NaCI 
27. Which of the following substances has the lowest boiling point range? 
(a) Gases (b) Petrol (c) Naphtha (d) Gas oil 
28. Theproperty of beating a metal into sheets is called: 
(a) Malleability (b) Ductility (c) Conductivity 
(d) Metallic Luster 
29. Which of the following are common methods of protecting iron from rusting? 
(a) Painting (b) Greasing (c) Galvanization (d) All 
30. Which of the following is also known as marsh gas? 
(a) Oxygen (b) Nitrogen (c) Methane (d) Hydrogen 
31. Diamond is an allotrope of: 
(a) Carbon (b) Graphite (c) Charcoal (d) None 
32. Distilled water is: 
(a) Pure water (b) Hard water (c) Soft water 
(d) Impure water 
33. The element having same atomic number and atomic mass number is: 
(a) Hydrogen (b) Iron (c) Lead (d) Gold 
34. Which of the following is communicable disease? 
(a) Cancer (b) Arthritis (c) Pellagra (d) Common Cold 
35. Rust of wheat is a disease caused by: 
(a) Bacteria (b) Virus (c) Worms (d) Fungus 
(c)Tetnus (d) All of these 
(c) Water pollution 
36. DPT vaccine is used for: 
(a) Diptheria (b) Whooping cough 
37. Acid rain is due to: 
(a) Air pollution (b) Hole in ozone layer 
(d) Melting of ice on mountains 
38. The most abundant constituent of air is: 
(a) Oxygen (b) Nitrogen (c) Carbon dioxide (d) Water vapor 
39. Anthrax is a disease caused by: 
(a) Bacteria (b) Vine (c) Protozoa (d) Wedicides 
40. One of the groups of organism is not of microorganism. It is: 
(a) Bacteria (b) Algae 
41. Pencillin is a: 
(a) Antibiotic (b) Vaccine 
42. The spherical bacteria are called: 
(c) Spirillum 
(c) Protozoa 
(c) Fungal Disease 
(d) Angiosperm 
(d) None 
(d) Hexagonal 
(d) none 
(d) All 
(a) Coccus (b) Bacillus 
43. The heart of frog contains: 
(a) 2 chambers (b) 3 chambers (c) 4 chambers 
44. Which of the following is/are fresh water fish? 
(a) Catla catla (b) Sahiwal (c) Siri 
45. Respiration is an example of: 
(a) Rapid combustion (b) Slow combustion (c) Spontaneous combustion 
(d) none 
46. Which of the following instrument is used for measuring quality of milk? 
(a) Hygrometer (b) Lactometer (c) Barometer 
(d) Hydrometer 
47. Which of the following is related with food production? 
(a) Green revolution (b) White revolution (c) Yellow revolution 
(d) Black revolution 
48. Name the process also known as tilling? 
(a)Sowing (b) Ploughing (c) Manuring (d) Weeding 
49. The scientific technology of designing new cells to increase animal and plant 
yield is called: 
(a) Immunization (b) Isolation (c) Vaccination 
(d) Genetic engineering 
50. Which of the following is not present in both plant and animal cells? 
(a) Mitochondria (b) Plasma membrane (c) Nucleus 
(d) Cell wall 
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